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Arthropathies in haemophiliacs 
The photo on the cover shows a scanning electron microscopic observation of the 
synovial membrane of a haemophiliac. (J. Swammerdam Instituut, Amsterdam.) 
Stellingen 
1. Een verhoogde intra-articulaire druk speelt een belangrijke rol bij 
het ontstaan van gewrichtsafwijkingen bij hemofilie. 
2. Het intra-articulair toedienen van radio-actief goud bij de behan­
deling van een synovitis van het kniegewricht bij hemofilie is af te 
raden bij kinderen. 
3. Bij de rontgenologische diagnostiek van aangeboren heupdysplasie 
is het gebruik van de tabel van Tonnis en Brunken onontbeerlijk. 
4. Het gebruik van "cross-flow" ventilatie- of "down-flow" ventilatie­
systemen garandeert niet dat tijdens een operatie de Jucht boven 
het operatie-terrein kiemvrij is. 
5 .  De vroege bronchusobstructieve reactie na allergeen inhalatie zou 
mede door een parasympatische reflex veroorzaakt kunnen warden. 
6. Aangeboren selectieve IgA-deficientie berust niet op het ontbreken 
van voorlopers van IgA-antilichaam vormende cellen, maar eerder 
op een differentiatie-stoornis van deze cellen. 
7. Indien aan kinderen cyclofosfamide wordt toegediend, moet reke­
ning warden gehouden met steriliteit op volwassen Jeeftijd. 
8. Indien in het gebied van een d.m.v. een osteosynthese gestabiliseerde 
fractuur een infectie optreedt, moet het osteosynthese-materiaal niet 
warden verwijderd, zolang het bijdraagt tot de stabiliteit van de nag 
niet geconsolideerde fractuur. 
9. Een cyste in de kniekuil moet warden opgevat als een symptoom 
van een intra-articulair ziekteproces. 

10. De methode van Konig en Schult voor de bepaling van de anteversie­
hoek van de dijbeenhals biedt geen voordelen boven de reeds be­
staande methoden om deze hoek te meten. 
11. Er bestaat een essentieel verschil tussen rubberovergevoeligheid bij 
boeren en chirurgen. 
12. Het waterschap als beheerder van het oppervlaktewater is bij uitstek 
gekwalificeerd de verontreiniging van het water te bestrijden. 
13. Bij het aanbrengen van structurele veranderingen in de organisatie 
van de gezondheidszorg moet men allereerst streven naar kwaliteits­
verbetering van de gezondheidszorg. 
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VIII 
Introduction 
In 1961 the "Foundation Haemophilia Clinic" was founded at the initia­
tive of the late Professor Dr. S. van Creveld. The purpose of the 
foundation is the promotion of the interests of haemophiliacs and the 
stimulation of scientific research into haemophilia. 
In 1964 the Haemophilia Clinic at Huizen could be opened. From the 
opening this clinic enjoyed a great sympathy. There are 1000 haemo­
philiacs in The Netherlands at a rough estimate. In the Haemophilia 
Clinic at Huizen 308 patients are registered. Of these 308 patients 194 
patients wanted to be treated for haemarthroses and joint deformities. 
The starting-point on examination and treatment was that the patient was 
examined by various physicians and that the conduct with regard to the 
treatment was planned in mutual agreement. This group of physicians 
consisted of a pediatrician, an expert in the domain of blood coagulation, 
an orthopaedic surgeon and a physician for rehabilitation medicine. 
This group was completed, if necessary, with a dentist, a neurologist, a 
psyohiater or a psychologist. 
The nurses, physiotherapists, the educational staff and the social workers 
played an important part. The aims of the Foundation Haemophilia 
Clinic could be realised by the common efforts of this group of experts. 
In behalf of the treatment and at the same time in the interest of the 
scientic research records about the progress of the disease of all poli­
clinical and clinical patients were made In this way an amount of 
data about t·he rare disease haemophilia was collected. These unique 
data were used to make a study of joint deformities in haemophilia. 
The Haemophilia Clinic at Huizen was named after the late Professor 
Dr. S. van Creveld in 1972. His great significance for the study of the 
clinical picture of haemophilia and for the treatment of the haemophiliacs 
in The Netherlands was clearly underlined herewith. 
1 
Chapter I 
The development of the concept 
of haemophilia 
By haemophilia we understand a sex-linked recessively inherited disorder 
in the haemostasis, which is a result of a lack of a clotting factor in the 
plasma of sufferers from this disease. In haemophilia A factor VIII and 
in haemophilia B factor IX is lacking. 
The first detailed clinical descriptions of this disease appeared in the 
19th century. The disease had, however, already been known for a long 
time; in the Talmud a fatal haemorrhage is described which occured after 
the circumcision of 3 cousins. (Preuss 191 1). 
Hopff (1828) is responsible for the name haemophilia. Previously Otto 
(1803) had described a clinical picture which was characterised by a 
tendency to haemorrhage, which was only found in males. 
Wilson (1819) thought to be able to draw the conclusion from studies 
of deceased patients that the bloodvessels of patients with a strong 
tendency to haemorrhages were unusually thin and fragile. 
Liston (1838) discovered that the tendency to bleeding was the result of 
a disturbance in the blood coagulation. In 1893 this could be confirmed, 
when Wright developed a method to determine the time of coagulation. 
Morawitz (1905) published his theory of the blood coagulation, which 
has since become classical. He stated that prothrombin was converted 
into thrombin under the influence of calcium and thromboplastin. The 
formed thrombin promotes the conversion of fibrinogen into fibrin. 
In 1908 Morawitz and Lassen found that the tissues of haemophiliacs 
contained too little thromboplastin. This opinion, however, was opposed 
by Lowenberg and Rubenstone in 1918. Addis (1911) succeeded in 
proving the existence of a factor in normal plasma which shortened the 
time of coagulation in haemophilia. 
Addis wrongly thought that in haemophilia a qualitative defect of 
prothrombin existed. 
This observation of Addis was confirmed by Bendien and Van Creveld 
in 1936. The disorder in coagulation proved to be caused by the lack of 
a factor in the plasma, which was defined by Bendien and Van Creveld 
as coagulation globuline. In 1937 Patek and Taylor came to the same 
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conclusion. The coagulation globuline was called the anti-haemophilia 
factor. New possibilities for the research into the blood coagulation arose 
in 1935, when Quick c.s. introduced the prothrombin time-test. This 
test was normal in haemophiliacs, so that one could conclude that the 
formation of tissue-thromboplastin in haemophilia went on undisturbed. 
Owing to this haemophilia can be differentiated from a number of other 
disorders in the extrinsic coagulation mechanism (page 4). Brinkhaus 
concluded in 1939 that the plasma thromboplastin was lacking in 
haemophilia. 
In 1947 Quick and B rinkhous discovered, independent from each other, 
that the deficiency of the anti-haemophilia factor resulted in a deficient 
genen:ltion of plasma thromboplastin. Pavlovsky (1947) described how 
the blood of certain haemophiliacs could correct the prolonged coagu­
lation-time of each o�her. 
In 1952 Aggeler c.s. and B iggs c.s. came to the conclusion, independent 
from each other, that there must be two different forms of haemophilia. 
One form is characterised by the deficiency of the anti-haemophilic 
globuline. The other by an unknown clotting factor. Clinically these two 
forms were indistinguishable from each other. This new factor was called 
plasma thromboplastin component (P.T.C.) by Aggeler c.s . .  Biggs c.s. 
gave the new factor the name of their first patient: Christmas factor. 
This new factor differs chemically from the anti-haemophilia globuline, 
because it is more stable and can be preserved. These two forms are 
called haemophilia A for the deficiency of A.H.G. and haemophilia B 
for the deficiency of P.T.C. 
With the description of the thromboplastin generation-test by Biggs 
and Douglas (1953) the research into blood coagulation was stimulated 
again. Bordet and Gengou (1903) discovered that coagulation was 
accelerated by contact with a rough surface. In the thromboplastin 
generation-test this principle is used. Independent of the extrinsic 
coagulation-system (tissue thromboplastin) the intrinsic system (plas­
ma thromboplastin) could now be tested. Further clinical-chemical 
research made a great number of coagulation-factors known. In 1961 
an international nomenclature was introduced, in which the various 
factors were indicated by Roman numerals. This meant that in the 
future anti-haemophilic globuline would be called factor VIII and the 
Christmas factor would get the name of factor IX. Macfarlane (1966) 
succeeded in laying out a scheme with the known coagulation factors. 
This scheme is to be seen on f igure 1, coagulation takes place by means 
of a sequential activation of intermediarily formed complexes. 
Under normal circumstances the clotting factors are inactive. If one of 
the factors is activated by stimulation from the outside, this factor will 
activate t!he next factor in its tum. All factors are gradually converted in 






















Fig. 1. Bloodclotting seen as sequential activation of enzymes 
tivation of the coagulation in vivo is caused by proteolytically working 
tissue-fluid (tissue-thromboplastin) or by activating the Hageman factor 
(factor XII). 
If activation takes place by tissue-thromboplastin, this is called extrinsic 
coagulation. Activation via factor XII is called intrinsic blood coagulation. 
ln the chemical research to determine the factor VIII of IX activity in the 
plasma special attention is paid to the correction capacity of normal 
plasma on the prolonged partial thromboplastin time of haemophiliac 
plasma. On the strength of this determination of factor VIII we dis­
tinguish three groups of haemophiliacs clinically: 
1 Mild haemophilia with a factor VIII activity between 5 and 250/o of 
the normal activity. Clinically these patients bleed seriously after 
operative treatment and also bleed more seriously than normal after 
small traumata. 
2 Moderate haemophilia with a factor VIII activity between 20/o and 
50/o of the normal activity. This group of patients suffer from severe 
haemorrhages after small traumata and sporadically spontaneous 
haemorrhages also occur. 
3 Severe haemophilia with a factor VIII activity between 00/o and 20/o 
of the normal activity. These patients suffer from spontaneous haemor­
rhages in muscles and joints. 
This classification is obtained from Biggs (1972). 
The structures of factor VIII and IX and the place of synthesis of factor 
4 
VIII are still unknown. Factor VIII is an cx2 globuline. On preservation 
at ordinary room-temperature loss of activity rapidly occurs. Factor VIII 
is consumed in coagulation (Haanen 1971). Factor IX is a lipoprotein 
which behaves electroforetically as a /]-globuline. The factor is stable and 
is not consumed in coagulation. Factor IX is made in the liver, for which 
the presence of vitamin K is required (Haanen 1971). 
An important fact was that Pool c.s. (1964) succeeded in making a 
preparation which was rich in factor VIII in a simple way. In thawing 
frozen plasma at 4°C a precipitate develops which contains much factor 
VIII besides fibrinogen. 
This so-called cryoprecipitate is generally used at the moment in the 
treatment of haemophilia A. Besides plasma therapeutic materials, rich 
in factor IX, are also used for the treatment of haemophilia B. The best­
known concentrated therapeutic material was developed by Soulier c.s. 
(1964) and also contains, besides factor IX, factor II, factor VII and 
factor X. In the Netherlands the Central Laboratory of the Bloodtrans­
fusion Service of the Red Cross makes the 4 clotting-factor concentrate 
and the Department for Haemostasis and Thrombosis research of the 
Clinic for Internal Medicine of the University of Leiden makes pro­
thrombal. Tocantins c.s. (1951) pointed to the possibility, that haemo­
philia was not caused by the deficiency of the above-mentioned factors, 
but by the presence of substances which m ight block the activity of factor 
VIII and IX. Some immunological research into this was made for factor 
VIII. An immunological research into the neutralizing capacity of plasma 
of haemophiliacs with naturally occurring factor VIII antibodies revealed 
two groups of patients. 11he plasma of one group could neutralize the 
antibodies, so that one might assume that factor VIII was immunologically 
determined, although it was functionally lacking. The plasma of the 
second group of patients could not neutralize the antibodies (Hoyer and 
Breckenridge 1968). These groups are defined as haemophilia A� and 
haemophilia A-. For patients suffering from haemophilia B a similar 
distinction could be made (Denson c.s. 1969). Both in haemophilia A 
and in haemophilia B these two groups of patients are not to be dis­
tinguished from each other from a clinical point of view. 
Stites c.s. (1971) were able to make a heterologous antiserum by injecting 
rabbits with highly purified human factor VIII. In studies with quantita­
tive immuno-electrophoresis with this heterologous antiserum, however, 
factor VIII was present in all examined patients, suffering from haemo­
philia A, in the same concentrations as in normal people. 
Van Mourik and Mochtar (1970) and Bouma and Van Mourik c.s. 
(1972) also made such a research. 
If Stites c.s. and Van Mourik, Bouma and Mochtar are right, this would 
mean that haemophilia A is not due to the absence of factor VIII, but 
to a disturbed function of the demonstrable factor VIII. 
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The discovery of the place(s) of synthesis of factor VIII has been the 
aim of a great number of researches. Webster (1971) pointed out that 
the place of production of factor VIII should be localised in one of the 
parenchymatous organs Implantation experiments of normal livers, 
spleens and kidneys in haemophiliac dogs could not prove his hypothesis. 
Veltkamp (1971) came to the conclusion that, although the liver might 
contribute to the production of factor VIII, the activity of factor VIII in 
the plasma of haemophiliac dogs did not rise to normal level after im­
plantation of a normal liver. As we know further implantation experiments 
have not produced new aspects either up till now. Although a defect in 
the clotting-mechanism underlies the disease, the clinical picture makes 
one think of a "crippling disease". The clinical picture is especially 
characterised by joint deformities. Therefore it is not surprising that the 
orthopaedic surgeon is interested in this disease and its backgrounds. 
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1. THE PATHOGENESIS OF HAEMARTHROSES IN HAEMOPHILIA. 
a. Literature. 
A haemarthrosis may be defineq as a bleeding within the anatomic bound­
aries of a joint. 
The pathogenesis of haemarthroses is not completely known. (Ahlberg, 
1966, Duthie, 1972). 
Haemophilia and haemarthroses were first connected with each other 
by Dubois (1838). The first detailed description of haemarthroses was 
given by Konig (1892). Since then haemarthroses in haemophilia were 
described by Key (1932), Thomas (1936), DePalma and Cotler (1956), 
Jordan (1958) and Ahlberg (1965). In our country especially Van Creveld 
and Kingma published about haemarthroses (Van Creveld and Kingma, 
1967 and 1969). Duthie (1972) pointed out a clear relation between the 
severity of the coagulation defect in haemophilia and the occurrence of 
haemarthroses. Only with 6 out 113 patients who were treated for haemar­
throsis was a measurable factor VIII-activity ascertained. It is curious that 
in other coagulation defects of the blood, such as factor V-deficiency and 
afibrinogenemy, haemarthroses should so seldom be seen. Owing to the 
deficiency of factor VIII the circumstances for intra-articular blood 
clotting are so unfavourable, that in haemophiliacs spontaneous haemar­
throses occur. Most haemarthroses in haemophilia occur without a cause 
(Davidson 1949). As Astrup and Sj!Zllin (1958) proved that even under 
normal circumstances the thromboplastic activity of the synovia tissue is 
much smaller than that of other kinds of tissue in the human body, the 
blood clotting in synovial joints of haemophiliacs is unfavourably affected 
both by a disturbed intrinsic clotting-mechanism (factor VIII of factor IX­
deficiency) and by a disturbed extrinsic clotting-mechanism (tissue-throm­
boplastin). So it is clear why haemarthroses in joints of haemophiliacs 
can only be arrested with difficulty. However, it is not clear why haemar­
throses occur spontaneously. 
Swanton (1959) observed in the colony of haemophiliac dogs, described 
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Photo 1. H ypertrophic reaction of the synovial membrane. Round cell-infiltration 
and widened bloodvessels are to be seen (100 x). 

by her, that only in half of the cases in which a haemarthrosis was clini­
cally diagnosed, there was indeed blood in the joints. These haemor­
rhages are evidently localized in the synovial tissue and there is still no 
blood in the joint-cavity. It is not impossible that an increased permeabili­
ty of the vascular wall plays a part in the occurrence of haemarthroses. 
Cossa) (1967) suggested that polymerisation products of fibrin were an 
important part of the intercellular substance of the bloodvessel wall. An 
increased permeability of the vessels in haemophilia might be the result 
of a change of the intercellular space and the basement membrane of the 
bloodvessel wall. Except this publication of Cossal literature does not 
offer any further points of contact for this hypothesis. 
Cotran and Majno (1964) subjected the increased permeability of the 
bloodvessel wall to an experimental research. They proved that in an 
inflammation reaction increased permeability of the bloodvessel wall 
occurred with an increased permeability of the intercellular space. In 
haemophilia such a process might play a part in the synovial membrane, 
i rritated by previous haemorrhages. Besides disturbances in the clotting­
mechanism and the haemostasis in haemophiliacs, also other factors play 
an important part. 
First of all the trauma plays an important part in the occurrence of 
haemarthroses. Slight injuries of joints in haemophiliacs will have haemar­
throses as a result. Although in the literature about haemarthroses in 
haemophilia the concept "spontaneous bleeding" has generally been 
accepted, it is very plausible, that micro-traumata may play an important 
part in the pathogenesis of haemarthroses. Micro-traumata are slight 
accidents which the patients cannot mostly remember any more. 
From the studies of Jordan (1958), Ahlberg (1966) and Duthie (1972) it 
appears that the hinge articulations are more often involved in haemor­
rhages than the "ball and socket" joints. 
That the knee, the elbow and the ankle are the main places for haemar­
throses might be explained from the fact that these hinge joints cannot 
absorb abnormal movements so well (Duthie 1972). 
The age of the patient too is an important factor in the pathogenesis of 
haemarthroses. Younger people are more often involved in minor acci­
dents than older people. 
Severe limitations of movement of one or more joints often make older 
haemophiliacs crippled and owing to this they will be protected from 
traumata. 
Recapitulating we can say, that from this examination of the existing 
literature it appears, that there is an evident relation between the occur­
rence of haemarthroses and the severity of the clotting defect. Although 
spontaneous haemorrhages occur, mechanic factors too play an important 
part. Young haemophiliacs are predisposed to obtain joint haemor­
rhages. 
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Changes in the synovial membrane of joints in which haemorrhages took 
place before, might facilitate new haemorrhages. 
b. Observations in connection with the pathogenesis of haemartltroses. 
Recently we had the opportunity to study synovial tissue from the knee 
joints of four haemophiliacs. These patients were treated with radio­
active gold (page 65) for a synovial effusion. 
Before the local administration of radio-active gold these patients under­
went an arthroscopy of the affected joint, in which a biopsy was always 
taken from the synovial tissue. 
Material and methods. 
From the patients three suffered from haemophilia A and one from 
haemophilia B (table 1). Before the start of the arthroscopy the lacking 
clotting factor had been raised to at least 2511/o of the normal values. 










factor VIll or IX 
< 1 % 
2 % 
< 1 % 
< 1 % 
As a check synovial tissue was examined of patients who underwent an 
arthrotomy of the knee joint in connection with a torn meniscus. 
The technique of the arthroscopy will be described by Eikelaar (1974). 
Histological examination. 
The tissue of the synovial biopsies was immediately divided into two 
parts. One part was frozen in freon, which was cooled to -100°C and 
stored at -96°C for the immunofluorescence examination. The second 
part was fixed in neutral formalin (80/o) and embedded into paraffin. 
Four-,11 sections were stained with Hematoxylin and Eosin (H. & E.) and 
with an iron staining. 
lmmunofluorescence examination. 
The indirect immunofluorescence technique was used. The deeply frozen 
synovial tissue was cut in a cryostat. The two-p sections got a rabbit anti­
human factor VIII serum* as a first layer and a goat anti-rabbit serum, 
• We thank Dr. I. A. Mochtar very much for the sera, used by us in our exami­
nation. 
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which was conjugated to fluorescein as a second layer. The incubation 
with the sera took place during 30 minutes at room-temperature. Between 
the incubations the sections were washed in phosphate-buffer (pH 7 .3) 
during 60 minutes. Then the sections were enclosed in buffered glycerin 
and examined in a Leitz fluorescence microscope with an illuminator 
according to Ploem. As a check synovial sections were incubated with a 
first layer of normal rabbit serum and with rabbit sera, directed against 
human fibrinogen and 1 .. G. 
RESULTS: 
Histological examination. 
The synovial tissue, removed in arthroscopy, of the four haemophiliacs 
was equally rusty-brown coloured. A microscopical examination showed 
a strikingly clear accumulation of iron pigment, both in  the superficial 
layers and in the deeper layers of the synovial tissue. 
The iron pigment appeared to be mainly present in the synovial cells 
and in the deeper lying macrophages. Furthermore we found an increase 
of widened bloodvessels, which reached to the surface of the synovial 
membrane (photo 1). In the patients 2, 3 and 4 especially we saw the 
formation of villi of the synovial membrane. Besides, in all the examined 
synovial tissue round cell-infiltration was observed. The synovial tissue 
of patient 1 showed a markedly starting fibrosis besides the above-men­
tioned malformations. Synovial tissue of the controls was red on macro­
scopical examination. Microscopical examination did not show iron-ac­
cumulation, formation of villi, widened bloodvessels or fibrosis. 
I mmunofluorescence. 
With the indirect fluorescence technique factor VIII was demonstrated in 
the biopsies of the four haemophiliacs and also in t!he biopsies of the 
controls. Factor VIII was present in the wall of the bloodvessels of the 
synovial membrane (photo 2). If normal rabbit serum was used as a 
first layer, fluorescence did not occur. Fluorescence was not found either, 
when anti-human fibrinogen or anti-human IgG was used as a first layer. 
Discussion: 
Microscopical examination showed the picture of an extensive iron ac­
cumulation and a mild chronic inflammation-reaction in the biopsies 
of haemophiliacs. It is quite possible, that the iron accumulation and 
this chronic synovitis are in relation with each other. 
Iron deposits can damage the tissue in such a way, that an inflam­
mation follows (Van Creveld c.s. 1971). Moreover, the inflammation-re­
action might be the result of a continuous resorption of blood from the 
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Photo 2. With the indirect immunofluorence technique factor VIII was de­
monstrated in the bloodvessel wall of the synovial membrane of a haemophiliac 
(250 x). 
joint cavity. At any rate it is evident, that a synovial membrane with 
widened bloodvessels will bleed easier in slight traumata than a normal 
synovial membrane, in which these widened bloodvessels are not found. 
If there has once been a joint haemorrhage, the present synovitis will 
lead easier to more joint bleedings. The idea of treating the synovitis 
with radio-active gold resulted from this (page 32). 
It is less probable, that the absence of factor VIII is connected with the 
joint haemorrhages as factor VIII can be shown in both the haemo­
philiac A and in the haemophiliac B and also in the controls in the same 
localization along the bloodvessel walls. 
Theoretically there is a possibility, that there are substances which ob­
struct factor VIII in its normal function . (Tocantins c.s. 1951). 
In these cases factor VIII can be shown immunologically, while the 
activity is totally absent. 
Out of the many theoretical possibilities that can give such a result, we 
could only examine the inhibition of factor VIII by an auto-antibody 
of the patient. This inhibition was not shown, as it appeared from the 
immunofluorescence, that IJ!G could not be found in the places where 
factor VIII was shown. Finally the possibility of a reaction with fibrinogen 
was examined, because purified cryoprecipitate was used for the im­
munisation of rabbits. (Van Mourik and Mochtar 1970). 
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With rabbit serum, which was specifically directed against fibrinogen, 
we could not find any localization in the places where factor VIII was 
shown. 
2. CLINICAL FEATURES AND DIAGNOSTICS OF ACUTE HAEMARTHROSES. 
DePalma and Cotler (1956) report that acute haemarthroses are attended 
by pain, limitation of movement, swelling and rise of temperature. 
Haemophiliacs often feel pain, before fluid can be proved clinically in 
the joint cavity. As it were, the patients feel the haemarthroses coming! 
(Van Creveld and Kingma 1967). 
Dutihie (1972) thinks that the pain sensation is caused by rapid capsular 
stretching in haemarthroses. The limitation of movement is the result 
of contractures which are caused by muscle spasm. The muscle spasm 
originates from the pain sensation, which starts from the distended joint 
capsule. (DePalma and Cotler 1956). Under such circumstances a joint 
has also the tendency to take on a position of semi-flexion by which the 
joint capsule is relaxed. 
The swelling which appears in acute haemarthroses, is the result of the 
filling of the joint cavity with blood. The swelling will increase, until the 
pressure in the joint has reached the level of the bloodpressure in the 
supplying arterioles. (Landbeck and Kurme 1970). The acute swelling 
of a joint of a haemophiliac wiJJ immediately lead to the diagnosis: 
acute haemarthrosis. On close examination and palpation of the affected 
joint even a small quantity of blood will not escape the examiner. The 
size of swelling is partly dependent on the state in which the joint was, 
before haemarthrosis occurred. If there was already a substantial damage 
of the joint with shrivelling of the joint capsule, a small quantity of blood 
in the joint will increase the pressure in such a way, that the bleeding is 
arrested. (Duthie 1972). 
DePalma and Cotler (1956) described a patient in whom necrosis of the 
tissue occurred round the knee joint after an enormous haemarthrosis. 
These excessive haemartihroses, which are attended by severe secondary 
damages of the tissue, are, however, very rare. (Kerr 1963). The rise 
of temperature is to be seen as a result of a reactive process. 
In the diagnostics of acute haemarthroses the examination by means of 
rontgenograms is only relatively important. The lesions which are ront­
genologicaJly pointed out, are secondary to the haemarthroses. (DePalma 
and Cotler 1956). If an evident trauma is reported in the anamnesis, 
it is advisable to make comparative examination of the affected joint and 
the corresponding joint at the other side to exclude fractures. (Van Cre­
veld and Kingma 1967). 
Duthie (1972) has extended the diagnostics of the acute haemarthroses 
with thermovision. In this way he measures differences in temperature 
within l.8°C. 
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Forbes c.s. (1972) applied radio-isotopes in the diagnostics of acute and 
chronic joint lesions. With radio-active technetium (99111Tc) it proved to 
be possible to determine the severity of acute haemarthroses by means of 
a scan. T'he drawback of these newer forms of examination is, that the 
results can only be judged after comparison with a sound joint at the 
other side. This is only seldom possible in haemophiliacs. In only 200/o 
of severe haemophiliacs normal knee joints are found, when they are 
older than 10. (Kerr 1963). So a good starting point, particularly in the 
examination of lesions of the knee joint, is mostly Jacking. In the study 
of the treatment of knee lesions with radio-active isotopes the same 
drawback is in question. We shall come back to this subject later on. 
3. THE TREATMENT OF HAEMARTHROSES IN HAEMOPHILIA. 
a Haematological treatment. 
In the treatment of acute haemarthroses the prompt correction of the 
clotting defect should come first. Herewith one has to try to correct the 
lacking factor to 12-150/o of the normal quantity. (Van Creveld and 
Kingma 1967). The severe form of haemophilia is changed into a mild 
one by this correction. In practice this is proved to be sufficient. Duthie 
c.s. (1972) give this formula: 
Patient's weight in kg. x desired rise in factor V I I I  or IX 
Total units of factor VIII or IX in dose 
= K 
This constant is 1.5 for haemophilia A with correction with cryoprecipitate 
and 0.7 for haemophilia B, when factor IX-concentrates are used. Ac­
cording to the definition proposed by Biggs & Macfarlane (1966) one 
unit of factor VIII is the amount of factor VIII present in 1 ml. of fresh, 
average normal citrated plasma, prepared from blood, collected into 
3 .8°/o trisodium citrate solution in the proportion of nine parts of blood 
to one part of trisodium citrate. 
b Orthopaedic treatment. 
The orthopaedic treatment consists of immobilisation and, if necessary, 
of aspiration of the affected joint. 
1. Immobilisation. 
Van Creveld and Kingma think, that the affected joints have to be im­
mobilized, because rest relieves the pain and prevents new traumata. In 
haemarrhroses of the ankle, the knee and the hipjoint this means that the 
patient is hospitalised and is treated with an immobilizing splint. 
Haemarthroses in elbow- and shoulderjoint are treated with a sling. 
Jackson (1971) immobilizes the joints in which a haemarthrosis has 
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occurred, with a so-called "soft cast", made of a layered cottonwool 
dressing. Trueta (1966) advises to elevate the affected joint and to im­
mobilize it with a padded plaster splint. He warns against applying cir­
cular plasters in view of the danger of obstruction of the bloodflow owing 
to the swelling of the joint under the plaster. Duthie c.s. (1972) dis­
tinguished between haemarthroses which exist shorter and those which 
exist longer than 12 hours. Haemarthroses which exist shorter than 12 
hours, are treated with substitution therapy on an outpatient's base. It 
appears, that it is not always necessary to immobilize the joints in which 
the haemorrhage occurs. If the bleeding exists longer than 12 hours and 
is attended with pain, contracture and limitation of movement, they prefer 
a clinical treatment in which the joint is immobilized with a plaster splint. 
2. Aspiration. 
In 1950 already joint aspirations were advised by MacAusland and Gart­
land. After aspiration they left hyaluronidase in the joint. DePalma and 
Cotler (1956) too, think that aspiration of the joints has a beneficial ef­
fect. Schaaf (1960) also believes in aspiration of the joints in haemarthro­
ses. His experience is, however, restricted to only two patients. Kerr 
(1963) also described aspiration of the joints in acute haemarthroses. 
Besides hyaluronidase he also left hydrocortison-acetate in the aspirated 
joint. Trueta (1966) advises to aspirate only in those cases in which the 
joint has already swollen severely and the swelling of the joint increases 
in spite of the correction of the clotting defect. Curtiss (1968) and Jack­
son (1971) were supporters of aspiration of the joints in  haemarthroses. 
They advise, however, against intra-articular injections with steroids and 
hyaluronidase. Duthie c.s. (1972) believe in aspiration of the joints in 
all cases in which a large amount of blood is to be expected. They think 
that in this way joint deformities can be prevented and that patients recover 
more quickly, because the period of resorption is considerably shortened. 
Further they point out that, when the bleeding exists longer than 24 hours, 
it is mostly impossible to empty the joint entirely. They even advise to 
consider an arthrotomy in a haemarthrosis which exists longer than a 
week and in which the joint is still swollen, warm and painful, to be able 
to relieve the joint in this way. 
In Holland Van Creveld and Kingma (1967) always proved themselves 
opponents of aspiration of the joints. They think, that the advantages do 
not counterbalance the risk. Experience teaches, that in most cases it is 
only possible to remove blood from the joint in small quantities and an in­
fectious arthritis is a fatal complication in a haemophiliac. If the diagnosis 
haemarthrosis is made in time and the bleeding is treated well, aspiration 
of the joints is not necessary. 
Landbeck and Kurme (1970) do not see muoh good in aspiration of the 
joints either. 
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With adequate substitution of the lacking factor in the clotting-mecha­
nism and bedrest the swelling of the affected joints will decrease within a 
few days. As soon as this is the case, active movement and muscle­
strengthening exercises can start. (Trueta 1966). 
The treatment of haemarthrosis can be finished, when the situation has 
been reached in which the joint was, before haemarthrosis occurred (Van 
Creveld and Kingma 1967). 
The instructions of Landbeck and Kurme (1970), mentioned in the fol­
lowing paragraph, are also applied in the Van Creveld Clinic at Huizen. 
1 Direct correction of the clotting defect with substitution of the lacking 
factor, which has to be administered every 8-12 hours. The joint is 
immobilized in a splint, with which a semiflexion position is given. 
2 After 2-3 days the joint is stretched as much as possible without pain. 
3 After resorption of the blood in the joint a plaster dressing is applied 
in the form of a cylinder. 
4 After three weeks the plaster dressing is removed and the patient is 
further mobilized under the guidance of a physiotherapist. 
4. PROPHYLAXIS OF HAEMARTHROSES. 
General prophylaxis. 
Under general prophylaxis we understand a number of measures and in­
structions which aim at exposing the patient with haemophilia A or B as 
little as possible to traumata. This mostly means, that the children have 
to be limited in their activities and that they learn to avoid dangerous 
situations. The children can partly join the normal gymlessons at school, 
but have to avoid sports in which phy ical violence plays a part, (Van 
Creveld and Kingma 1967). At a later stage it is important, that the 
patients make a suitable choice of employment, in which they have to aim 
at being placed in a working situation in which they can work sitting, 
but also standing and walking alternately. 
Specific measures. 
a Preventive treatment with braces. 
In a number of cases the general preventive measures prove not to be 
able to prevent haemorrhages. As far as this concerns haemorrhages in 
knee or ankle joint, it may be advisable to prescribe immobilizing braces. 
Well-fitting braces restrict the movements in the joint in question and at 
the same time the possibilities of traumata. In this sense braces may be 
seen as a preventive treatment of haemarthroses. The drawback of this 
treatment is an increasing muscle-atrophy and possibly a restriction of 
function of the joint. 
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b Prophylactic treatment with substitution of the lacking factor. 
The idea of preventing haemorrhages in haemophiliacs by prophylactic 
administration of the lacking clotting-factor was already suggested by 
Johnson (1942). Ahlberg (1967) thinks, that the preventive treatment of 
haemorrhages in haemophilia should be aimed at raising the lacking 
factor content of the severe haemophiliac to 2 or 3 % of normal. 
In view of his experiences with 157 haemophiliacs he concludes that 
joint lesions in patients who have a factor VIII content of 2-3D/0 by 
nature, are rare. The prophylactic treatment of Ahlberg at that time 
consisted in the administration of factor VIII once a fortnight. When 
checki'ng his patients it appeared that the number of haemarthroses had 
decreased and that the haemorrhages were less severe than before. Van 
Creveld (1969) proved, that after administering factor VIII to patients 
with severe forms of haemophilia, the factor VIII content in the plasma 
had already dropped to the original level after 48 hours. Consequently 
Van Creveld advises in prophylactic treatment to administer cryopreci­
pitate 3x a week. The experiences of van Creveld are favourable. 
Duthie c.s. (1972) come to the conclusion, that prophylaxis should mean, 
that cryoprecipitate has to be administered to the patients once every 
3 of 4 days. They think this is difficult to realise economically with a larger 
group of haemophiliacs. Moreover Duthie c.s. (1972) mention the danger 
of allergic and pyrogenic reactions after the administration of cryopre­
cipitate. Further they think, that it is possible, that repeated administra­
tion of homologous factor VIII stimulates the production of antibodies 
against this factor in some patients, owing to which the administered 
factor is neutralized. 
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Chapter III 
Joint deformities 
1 .  A CONCISE ANATOMICAL DESCRIPTION OF THE KNEE JOINT. 
The orthopaedic problems with patients suffering from haemophilia take 
place in joints which are lined with a layer of cells, known as synovial 
cells. This layer of cells forms the synovial membrane together with the 
underlying layer of connective tissue. 
In other joints, such as syndesmoses, synchondroses, synostoses and 
symphyses, haemarthroses are not seen. 
For a good notion of the described deformities some insight into the 
anatomy and physiology of these joints, lined with a synovial membrane, 
is indispensable. As a model for such a joint we took the knee joint 
(figure 2). In the knee we distinguish a joint between the femur and the 
Fig. 2. A drawing of a longitudinal section of a knee joint. 
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tibia and a joint between the femur and the patella. The whole joint is 
enclosed by a capsule which isolates the joint cavity from the surrounding 
parts. This joint capsule consists of two layers. The inner layer, the 
synovial membrane, lines the whole joint cavity except the cartilaginous 
joint surfaces. The outer fibrous layer is continuous with the fibrous 
layer of the periosteum of the bones that meet at the joint. 
The synovial tissue and the joint cartilage play an important part in the 
origin of joint deformities. We shall examine these two structures 
further. 
The synovial membrane. 
On examination the synovial tissue is smooth and glistening. 
The tissue may be thrown into numerous processes; some of these are 
termed villi. On microscopical examination we see, that in the superficial 
layer at the synovial membrane synovial cells lie arranged in layers along 
the surface. Where the synovial cells cover the intra-articular fat pads, 
one layer of cells is seen; in the suprapatellar pouch four layers of cells 
are observed. The cells do not form a continuous cellular layer such 
as is the case with epithelium cells, (Harn 1961), and vary in form from 
polygonal cells with round or oval nuclei to oblong cells with small 
nuclei. Here and there the cells resemble fibroblasts. (Ghadially and 
Roy 1969). 
Ultra-structural examination (Barland 1962) showed, that two types of 
cells can be distinguished. The cells of type A contain obvious golgi­
apparatus and many smoothly walled vacuoles. They have little rough 
endoplasmatic reticulum. The cells of type B have more endoplasrnatic 
reticulum. Under normal circumstances more cells of type A are found 
than of type B in the synovial tissue. These two cell-types have also 
a different function. This will be described later on. 
The synovial membrane is rich in bloodvessels, which reach to the 
surface of the synovial membrane. The result of this is, that blood can 
come into the joint cavities without the structures being damaged by 
much violence. (Ham 1961). 
The function of the synovial membrane. 
The function of the synovial membrane consists of 
1 the production of synovial fluid. 
2 the removal of substances from the joint cavity. 
1 Production of synovial fluid. 
Synovial fluid is a clear, yellowish, mucous liquid which does not clot. 
It is a dialysate of bloodplasrna, which contains hyaluronic acid. (Rope 
and B auer 1953). 
This hyaluronic acid is probably produced in the synovial tissue. 
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Ghadially and Roy (1969) think, that the cells of type A are responsible 
for this. The quantity of protein which is present in the synovial fluid 
comes from bloodplasma for 980/o. The other 20/0, which is bound to 
hyaluronic acid, is probably produced in the synovial cells of the B type. 
In view of the presence of rough endoplasmatic reticulum these cells 
are qua structure the most likely for this. This supposition becomes more 
acceptable by the observation, �hat in processes in which the protein­
content in the synovial fluid rises (traumatic synovitis or synovitis in 
rheuma), the number of cells of the B type increases. (Ghadially and 
Roy 1969). 
2 The removal of substances. 
The synovial membrane has a great phagocyting capacity. It is probable 
that the cells of the A type are most suited for a phagocyting function. 
Ghadially and Roy (1969) think, that synovial cells, loaded with 
phagocyted material, probably move through the synovial wall into the 
sub-synovial tissue (sub-synovial macrophages). The reaction of the 
synovial membrane to the presence of blood in a joint was subjected to 
an experimental study by Key. (1929). He concluded, that the greater 
part of the present erythrocytes escaped through the synovial cells.Ano­
ther part was phagocyted by macrophages. Phagocyting by synovial cells 
was not observed. 
Electron-microscopic examination (Ghadially and Roy 1969) proved, 
however, that the synovial cells can phagocyte and break down erythro­
cytes. On experimental examination it appeared that 1 ml. of blood, 
injected into the knee joints of rabbits, was completely removed after 3 
to 4 days. The phagocytosis of erythrocytes leads to an increase of the 
number of lysosomes in the synovial cells. Besides the phagocyted erythro­
cytes Ghadially and Roy (1969) also saw erythrocytes lie between the 
synovial cells without them being phagocyted. They cannot, however, 
explain this confirmation of Key's observations. 
The cartilage 
The joint surfaces of the joints, lined with synovial tissue, are covered 
with hyaline cartilage. The cartilage is not covered with synovial tissue 
and has free contact with the joint fluid. The cartilage has no bloodvessels, 
nerves or lymphatics. The nutrition of the cal'tilage takes place via the 
joint fluid for a great part (Ham 1961). 
Macroscopically the cartilage gives a white-bluish impression, it is smooth, 
it glistens and it can be compressed to a small extent. On microscopical 
examination the cartilage-cells lie in a homogenous glassy intercellular 
substance. This intercellular substance of articular cartilage consists of 
collagen fibers, embedded in chondromucoid. Ham (1961) distinguishes 
3 layers of the joint cartilage: 
2 1  
1 A superficial layer, in which the cells are flattened and small and are 
disposed with their long axis running parallel with the surface. 
2 An intermediate layer, in which the cells are somewhat larger and 
nearly round and are often disposed in columns that run at right 
angles to the surface. 
3 A deep layer that is composed of large cells. In the deepest part of 
this layer it is assumed, that the cells make phosphatase, for the 
intercellular substance about them is calcified. The collagenic fibers 
run at right angles to the bony surface. 
On ultra-structural examination it appears that the degree of smoothness 
is to be compared with glass or polished metal. The smoothness of this 
surface is due to the composition of the matrix. Mature chondrocytes 
contain rough endoplasmatic reticulum. These structures are of impor­
tance to the production of collagenous tissues in the matrix. It is very 
probable, that this process may continue, also after the growing period 
has come to an end (Ghadially and Roy 1969). 
2 .  A CLINICAL AND RONTGENOLOGICAL CLASSIFICATION OF J OINT 
DEFORMITIES IN HAEMOPHILIA. 
The oldest classification of joint deformities in haemophilia is from 
Konig (1892). Konig made a distinction between a haemarthrosis, a 
panarthritis and the clinical stage with regressive changes. The classi­
fication of Key (1932), in which an acute and a chronic haemarthrosis 
is distinguished, is too simple to be clinically useful. Jordan (1958) 
distinguishes 4 forms of joint deformities in haemophilia. An early form, 
a moderately severe form, a severe form and a late form of joint 
deformities. Kerr (1963) gave a purely clinical classification of joint 
deformities. He distinguished an acute haemarthrosis, subacute haemar­
throsis and chronic arthritis. 
The classification of joints in haemophilia which is in general use, is the 
classification of DePalma and Cotler (1956). They give a classification 
of the severity of the joint deformities on the X-ray photograph and 
combine this with the clinical picture. They come to 4 grades in this way. 
Grade I. This is the earliest form of arthritis encountered. Essentially 
the changes are limited to the soft tissue elements. Clinically the joint 
exhibits no restriction in its arcs of motion and no deformities are 
discernible. Here is, however, a slight atrophy of the muscles about the 
joint. The synovial membrane, especially of the knee joint, is somewhat 
thickened and is to be palpated as such in the recessus suprapatellaris. 
Rontgenograms exhibit no bony abnormalities, except a mild atrophy 
of the skeleton and some increased density of the capsular tissue. (photo 3) 
Grade II. In this stage all the observations described in grade I are 
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more pronounced. In addition, deformities of joints in one plane are 
discernible. No angular deformities are present. The deformities are due 
entirely to contractures, resulting in loss of a few degrees of normal 
arcs of motion. On rontgenological examination the joint surfaces appear 
to be congruent. The joint-space is narrowed. There is no cystic defor­
mation of the subchondral bone. (photo 4) 
Grade III. Joints in this stage show fixed deformities. The combined 
soft tissue and cartilaginous and osseous changes are of sufficient severity 
to produce an appreciable degree of dysfunction. The rontgenograms 
show incongruity of the articular surfaces, cysts in the subchondral bone, 
thinning of the joint-space and spur formations. (photo 5) 
Grade IV. Here the changes noted in grade III are more pronounced 
and the functional capacity of the joint is greatly reduced. Fibrous 
ankylosis is a frequent finding. 
Rontgenological study reveals bony sclerosis to be the outstanding 
feature. The joint-space is thinned or obliterated completely. (photo 6) 
Ahlberg (1965) has taken over this classification in his monography about 
joint deformities in haemophilia. He dropped, however, grade I, because 
the indicated deformities are to subtle in his opinion to distinguish them 
from those of grade II. The classification of DePalma and Cotler would 
be ideal, if there would be a marked correlation between the clinical 
picture and the rontgenological picture. The clinical usefulness of this 
classification is, however, proved by Ahlberg (1965). For our examination 
too we used this classification. 
3. A PATHOLOGICAL ANATOMICAL PICTURE OF J OINT DEFORMITIES 
The pathological anatomical picture of joint deformities in haemophilia 
was closely described by Konig (1892) for the first time. Previously these 
deformities were contributed to tuberculosis or rheumatoid arthritis. 
a. The macroscopical picture 
Konig (1892) described that, if the degenerative process has not developed 
so severely, the lesions in the synovial tissue are most conspicuous. He 
described brown pigmented villi, coming from the synovial membrane. 
Key (1932) observed that the synovial tissue covered the joint cartilage. 
A beginning degeneration of the cartilage was visible, because the joint 
cartilage lost its glistening aspect and was brownish discoloured. If the 
disease has caused more damage, sharply bounded larger and smaller 
defects in the cartilage and the bone-tissue are visible (Konig 1892). 
Storti c.s. (1970) observed cyst formation in the subchondral bone in 
places in which the cartilage had disappeared. 
Rodnan c.s. (1959) point to the fact that the macroscopical defects of 
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the cartilage are the same as in all other forms of degenerative joint 
diseases. The edges of the cartilage-surface are overgrown by hyperplastic 
synovial tissue and in the centre a irregular degenerative process is seen. 
b. The microscopical picture 
On microscopical examination Konig saw iron-pigment both in superficial 
and in deeper layers of the synovial membrane. The great richness in 
bloodvessels of the synovial tissue is striking. Key (1932) described a 
marked hypertrophy of the synovial membrane. 
Storti c.s. (1970) saw an inflammatory reaction of the synovial tissue. 
Van Creveld c.s. (1971) described post-mortem studies of three patients, 
who died owing to accidents. The synovial tissue contained much iron­
pigment and infiltrations with mononuclear cells. Widened bloodvessels 
in the synovial membrane were a!So seen. On microscopic examination of 
the cartilage degeneration was visible in the form of defects of the 
cartilage surface and also clusters of swollen chondrocytes could be ob­
served (Van Creveld c.s. 1971). There was fibrosis of the articular 
cartilage at some places. 
Although on macroscopical examination the cartilage is brownish dis­
coloured, it is difficult to find iron-deposits in ohondrocytes or other parts 
of the cartilage (Hoedemaeker and Wagenvoort 1974). 
4. THE PATHOGENESIS OF J OINT DEFORMITIES I N  HAEMOPHILIA 
a. Introduction 
In 1972 Freeman described a hypothesis about the pathogenesis of 
primary osteo-arthrosis. 
He thinks that in the development of this primary osteo-arthrosis the first 
changes start in the matrix of the joint cartilage. Owing to these changes 
in he matrix the joint cartilage is less suited to be exposed to great loads. 
This relative overloading leads to destruction of the cartilage. After 
destruction of the cartilage the bone-tissue, which lies under the cartilage, 
is abnormally loaded and fatigue fractures occur. As a reaction to this 
process a local hyperaemia occurs, whereas in some areas an ischaemia 
sets in and owing to this destruction of the bone-tissue. 
From this hypothesis it is to be explained that partial cystic defects and 
partial sclerotic deformations develop in the subchondral bone of these 
abnormal joints. 
We shall consider to what extent Freeman's hypothesis is applicable to 
the pathogenesis of the joint deformities in haemophilia, which has not 
been fully understood up till now. 
In haemophilia there is an obvious relation between the intra-articular 
haemorrhages and the development of joint deformities (Konig 1892). 
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b. Reactions of the synovial tissue to an intra-articular haemorrhage 
As we already mentioned above, the pathological anatomical picture of 
the synovial membrane in joint deformities in haemophilia is characterised 
by a hypertrophic reaction of the synovial tissue, an increase of fibrous 
tissue and an infiltration of mononuclear cells. 
Reactions of the synovial tissue to an intra-articular haemorrhage are 
mentioned by various authors. Soeur (1949) described the changes of the 
synovial membrane after repeated intra-articular injections with citrate 
blood. He saw an increase of the number of villi of the synovial tissue 
after 12 days. The number of cells increases in the synovial membrane, 
there is a question of a proliferative reaction. If the intra-articular 
injections with blood are stopped, it appears that the process is entirely 
reversible. 
It is always assumed that the most important source of damage of the 
joints of haemophiliacs would be the iron pigment which is liberated 
by the breaking-down of the blood. This idea was the starting-point of 
much experimental research. 
Rodman ( 1959) proved with labelling the erythrocytes that after repeated 
intra-articular injections the greater part of the radio-active iron was 
absorbed in the para-articular tissue. 
Wolf and Mankin (1965) saw iron deposits in the synovial tissue and an 
inflammatory reaction with progressive fibrosis and scar formation. 
Hoaglund (1967) was able to stimulate lesions in the synovial tissue of 
12 young dogs after daily intra-articular injections of blood. He noted 
a hyperplasia of the synovial tissue, an infiltration of mononuclear cells 
and iron particles. The dogs were 8 weeks old at the start of the experi­
ment. The injections with autologous blood had been continued during 
12 or 18 weeks. 
Ghadially and Roy (1969) studied lesions of the synovial membrane of 
rabbits in which a chronic haemarthros was stimulated. With the aid of 
an electron-microscope they saw that many synovial cells were loaded 
with iron particles. In these cells, in which iron particles were to be seen, 
they saw that few mitochondria and other cell-organelles were present. 
They consider this as a form of cell-degeneration. 
At the same time they saw an increase of the amount of B cells. 
Recapitulating we can conclude that all authors can create lesions of 
the synovial membrane in their experiments in the form of synovial 
hyperplasia, iron deposits and fibrosis. That these lesions are the result 
of an inflammatory reaction to the iron particles alone has not yet 
been proved. 
Van Creveld c.s. (1971 )  thought that the lesions of the synovial membrane 
play an important part in the development of joint deformities in 
haemophilia. 
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c. Damage of the cartilage 
1 Damage of the cartilage by reaction to substances which are set free by 
the breaking-down of the blood. 
Besides the reaction of the synovial membrane to the products of the 
breaking-down of blood, the reaction of the cartilage to this has often 
been studied. Although the stimulation of lesions in the synovial mem­
brane was always successful, cartilage damage was only seldom seen. 
Young and Hudacek (1953) injected blood into the joints of mature 
dogs twice a week. The experiment took ± 1 year. They did see lesions 
of the synovial membrane, but no defects in the joint cartilage. 
Swanton (1958) saw in her colony of haemophiliac dogs cartilage lesions 
after joint haemorrhages. In the shoulder joint of one of the dogs she 
saw complete defects of the cartilage. In the other joints these defects 
were only seen at the edges of joint cartilage bounded by synovial tissue. 
Other parts of the cartilage were dull, irregular and soft. The sub-chondral 
bone was never seen, because full thickness defects of the cartilage 
were not present. 
Wolf and Mankin (1965) tried to stimulate joint deformities in rabbits. 
28 Rabbits, which were at least 6 months old, were injected with blood 
into their right knees twice a day. This procedure was continued during 
8 weeks. Changes in the joint cartilage were not observed. 
Como and Little (1967) injected also blood into the knee-joint of 
rabbits. The injections were given daily during a fortnight. Only in the 
superficial layer of cartilage-cells were changes seen in the form of 
local cell-death. 
Hoaglund (1967) succeeded in stimulating cartilage degeneration in dogs 
which were daily injected intra-articularly with blood. The experiment 
was started with dogs which were 8 weeks old and the procedure was 
continued during 8 till 12 weeks. Hoaglund observed the same changes 
in the cartilage as in haemophilia. 
On radiological examination he saw changes in the configuration of the 
_joint surfaces. The macroscopic picture of the knee joints showed brown 
discolouring of the cartilage and fibrous degeneration of it. 
On electron-microscopical examination (Roy 1968) of the cartilage after 
experimentally produced haemarthroses only slight changes were ob­
served. The chondrocytes of the superficial layer of cartilage contained 
iron pigment. 
Recapitulating we can say that the experiments of Hoaglund cannot yet 
be reproduced. The other above-mentioned authors were not able to 
stimulate cartilage degeneration by means of an experimentally produced 
haemarthrosis. 
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2 Damage of the cartilage by disturbed nutrition. 
The normal nutrition takes place via diffusion of nutrients out of the 
synovial fluid (Curtiss 1964). The elasticity of the cartilage plays an 
important part in the nutrition from the joint cavity. By compression and 
relaxion of the cartilage, as this takes place in normal moving and loading, 
a "pump action" occurs, which is of importance for the nutrition of 
the cartilage (Maroudas c.s. 1968). Overgrowth of the cartilage by the 
pathologically changed synovial membrane may be the cause of dimin­
ished nutrition via the synovial fluid, resulting in destruction of the 
cartilage. In rheumatoid arthritis destruction was observed in those parts 
of the joint surface which had been overgrown by synovial tissue, although 
this destruction in rheumatoid arthritis is especially contributed to the 
action of hydrolytic enzymes, which come from lysosomes out of the 
cells of the hypertrophied synovial membrane. 
It is also possible that cartilage which has been overgrown by synovial 
tissue, has to do without its normal nutrition. 
In the deformed joints of haemophiliacs overgrowth of cartilage by 
synovial tissue is often seen. It is possible that in the pathogenesis of joint 
deformities these overgrowth plays a part. The argumentation for this 
mechanism is still insufficient. It is not impossible that overgrowth with 
synovial tissue takes only place on cartilage, pathologically changed 
before. On examination of the literature no connecting-points could be 
found to suppose that this mechanism plays an important part in the 
pathogenesis of joint deformities. A pathologically changed synovial 
membrane produces an abnormal amount of synovial fluid of an abnor­
mal composition (Curtiss 1964). The nutrition of cartilage will also be 
harmfully influenced by this mechanism. 
3 Cartilage damage caused by rise of intra-articular pressure. 
Key (1932) mentioned that in joint bleedings a prolonged rise of pressure 
occurs. He considers this rise of pressure as a mechanical factor in the 
development of joint deformities. Trueta (1968) too pointed to the fact 
that the cartilage surfaces come under a continuous pressure in a joint 
haemorrhage. 
Salter (1960) studied the degeneration of the cartilage owing to a local 
rise of pressure. He carried out experiments with dogs in which the 
pressure on the cartilage surface was raised by immobilisation of joints 
in extreme positions. After a continuous local rise of pressure, which 
had lasted more than 6 days, he saw obvious degenerative changes in 
the cartilage. Salter thinks that it must be a question of pressure necrosis. 
This necrosis occurs, because the diffusion of nutrients is hampered. 
If the rise of pressure plays an important part in the development of joint 
deformities in haemophilia, it is understandable that the animal experi­
ments which have been made up till now, have shown so few joint 
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lesions. The human knee joint is an enclosed cavity, the knee joints of 
dogs and rabbits are not enclosed cavities. The extensor digitorum longus 
muscle runs through these joints. A solution of dyes injected into the knee 
joint of these animals spreads via this tendon to far outside the joint 
(Smillie 1970). The development of subchondral cysts, as these are often 
seen in haemophiliacs with pathological joints, is to be explained from 
the existence of an increased intra-articular pressure. 
d. Degeneration of the subchondral bone 
Reactions of the subchondral bone in haemarthroses are described by 
Swanton (1959). She made her observations in a colony of haemophiliac 
dogs. She observed cysts in the subchondral tissue. With regard to the 
pathogenesis of the subchondral cysts she came to other conclusions than 
DePalma and Cotler (1956). These authors thought that the subchondral 
cysts were the results of subchondral haemorrhages, owing to which 
pressure necrosis would occur. These subchondral cysts would not form 
a unity with the joint cavity. Swanton, however, discovered that these 
cysts were covered with joint cartilage or at any rate degenerated forms 
of it and that there was also synovial tissue in these cysts. She thinks to 
be allowed to draw the conclusion that these subchondral cysts originate 
from pathological processes in the joint and not from bleedings in the 
bone tissue. 
OUR RESEARCH 
It already appeared from the literature of the pathogenesis of joint 
deformities that the stimulation of an experimental haemarthrosis in 
animals was the starting point of several experiments. Only Hoaglund 
was able to produce degeneration of the cartilage in the knee joints 
of dogs by this method. He thought that all experiments had failed, 
because the intra-articular injections with blood were not given often 
enough or not long enough. 
We wanted to test this proposition and have repeated the experiments of 
Hoaglund. For this purpose we used 2 mongrel dogs, which got injections 
with 5 ml. autologous blood in their right knee and elbow joints twice a 
week during respectively 28 and 32 weeks. The left knee and elbow joints 
were controls, in which 5 ml. saline was injected at the same time. 
The experiments were made under general anaesthesia. On observation 
of our dogs it appeared that the animals did not experience any crippling. 
When the animals were resp. 34 and 38 weeks old, they were killed and 
their joints were examined. 
On macroscopical examination a mild irritation of the synovial membrane 
and a minimal brown discolouring of the joint surfaces were found on 
the unloaded parts. On microscopical examination of the synovial mem­
brane we saw that no pigment was found in the superficial layers. It 
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seemed, as if some fibrosis existed in the deeper lying layers and 
macrophages were seen loaded with brown pigment. The synovial mem­
brane did not show an obvious hypertrophic reaction. 
On microscopical examination of the cartilage of these experimental 
animals only a mild degeneration was seen in the most superficial layers 
of the cartilage. 
The conclusion of these limited experiments was, that in this way we 
could not create joint deformities either, which made us think of deformi­
ties found in haemophiliacs A and B.  
These experiments did not encourage us to expose experimental animals 
to the followed procedure on a larger scale. We think that the synovial 
deformities in haemophilia can develop as result of an irritation, caused 
by products of the breaking-down of blood to which the synovial mem­
brane might react with hypertrophy. 
In our opinion the cartilage deformities are the result of the intra-articular 
rise of pressure, which has a continuous character in the knee joint of 
haemophiliacs. Such a rise of pressure is not to be imitated in the joints 
of dogs, because the knee joint of the dog is not a closed compartment 
(Smillie 1970) and the creation of a continuous rise of pressure in the 
knee joint by means of intra-articular injections cannot be performed. 
Therefore we must conclude that our experimental research into the 
pathogenesis of joint deformities remained without result. 
Recapitulation of the study of the pathogenesis of joint deformities in 
haemophilia. 
When we return to the hypothesis of Freeman (1972) it seems that 
the primary changes in the cartilage of haemophiliacs is the result of the 
intra-articular rise of pressure. This intra-articular rise of pressure is 
caused by haemarthroses or by an abnormal amount of synovial fluid 
produced by a pathologically changed synovial membrane. If the cartilage 
has once been damaged, the degeneration process continues, as outlined 
by Freeman. 
5. THE TREATMENT AND PROPHYLAXIS OF JOINT DEFORMITIES. 
The possibilities of treatment of the joint-defects in haemophilia have 
increased during the last decades. Kingma and Van Creveld (1970) state 
that in the treatment of joint-defects in this group of patients the non­
operative methods are preferred. 
Duthie c.s. (1972) also think that an operative treatment of deformities 
in haemophilia has to be the last choice. 
Pieper c.s. (1959) give a general survey about the published operations 
performed on haemophiliacs till that moment. Only twice were the ex­
tremities operated on and both times it was an amputation. DePalma 
and Cotler (1956) published experiences with reconstructive surgical 
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treatments in 7 patients. They excluded, however, patients with severe 
haemophilia in advance. On studying the l iterature the following methods 
of treatment are mentioned. 
1 .  Non-operative. 
a. The balanced suspension traction and its history was described in 
detail by Kingma and Rogge (1973). The treatment of contractures in 
haemophilia with this non-operative method is only incidentally described 
by nearly all authors mentioned below. This therapy is mostly the first 
stage in the treatment of severe contractures. 
Crock and Boni (1960) were impressed by the result of a careful traction­
treatment in the group of patients described by them. 
France and Wolf (1965) thought that the traction should not be continued 
longer than a fortnight, because otherwise a substantial muscle atrophy 
develops and decalcification of the skeleton occurs. 
DePalma (1967) incidentally mentioned the possibility to treat patients 
with traction, Curtiss (1968) saw only little effect of a traction-treatment 
in contractures. 
b. The wedging-plaster. Skold (1944) mentioned the first successes in the 
contracture-treatment with a wedging-plaster. Jordan (1958) described the 
technique of this form of treatment in detail in his monography. The 
wedging-plaster can be applied to cope with contractures of the knee 
joint which do not amount to more than 30° and to cope with contrac­
tures of the ankle joint, if these do not amount to more than 10-15° . 
The risk of the wedgiing-plaster is that the extremities are going to 
turn in the wedging-plaster and that the applied forces do not work 
in the right direction. The advantage of the wedgjng-plaster over 
t)he larger Quengel cast is t!hat the patient is not completely immo­
bilized and, if necessary, can move about by means of a wheelchair. 
Curtiss (1968) is a warm supporter of treatment with a wedging-plaster. 
Landbeck and Kurme (1970) record their experiences with this therapy 
in contractures of 15 patients. The treatment with the wedging-plaster 
always appeared to be successful. 
Duthie c.s. (1972) advise to use the wedging-plaster in contractures which 
do not yet exist so long. The joints should not be damaged too heavily. 
After the desired result has been reached, the patient has to undergo an 
after-treatment with a brace, which has to be used at least during three 
months. In the treatment with the wedging-plaster substitution of the 
lacking clotting factor is not always necessary (Duthie 1972). 
c. The Quengel cast, which was introduced by Mommsen in 1922, was 
meant to cope with contractures in poliopatients. Jordan (1958) applied 
this Quengel method in haemophiliacs successfully. In 40 patients he 
could redress severe contractures with this "Spanish Windlass Cast". The 
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advantage of this somewhat complicated plaster-treatment over the simple 
wedging-plaster is that the turning-point can accurately be determined by 
means of a hinge. Luxations and subluxations of joints are prevented by 
it. The pelvis-cast prevents that in coping with contractures of the knee 
joint rotations occur in the plaster. 
Duthie c.s. (1972) describe the Quengel cast under the name subluxation 
cast. Ahlberg (1965) and Landbeck and Kurme (1970) mention successes 
with this form of therapy. 
In 1971 Kingma and Van Creveld described their experiences with the 
Quengel cast. With 3 patients severe contractures were treated and the 
desired result was reached; substitution of the lacking factor in the treat­
ment with the Quengel cast is not necessary (Duthie c.s. 1972). 
The putting-on of the Quengel cast requires a good plaster-technique, 
because otherwise points of pressure irrevocably appear under the plaster. 
Has the contracture been coped with and is the Quengel cast removed, 
the patient has to undergo an after-treatment with braces (Kingma and 
Van Creveld 1970). 
d. Passive redression of contractures. France and Wolf (1965) only 
mention that they treated three patients by performing strong redresses 
under general anaesthesia. Substitution-therapy was necessary, the more, 
because a femoral fracture occurred in two patients. The result was satis­
factory. In our opinion Kingma and Van Crefeld (1971) quite rightly 
advise against these plaster redresses. 
2. Surgical treatment. 
a. Reconstructive surgery of joint deformities. 
In the surgical treatment of joint-defects in haemophilia a clear indication­
area has not yet been marked out. It is the question under what circum­
stances haemophiliacs may be exposed to the dangers of these not 
absolutely necessary operations. On examination of the literature we could 
not find any clear statements about this. 
Trueta (1968) mentions 9 operative treatments for joint-deformities in 
haemophilia. The most important treatments were: an arthrodesis of the 
knee joint, which was performed 4 times and an arthrodesis of the hip 
joint, which was performed twice. Duthie c.s. (1972) add another 7 
elective orthopaedical treatments to this series. The other information is 
incidental. Negri (1970) mentions a patient who underwent a cup­
arthroplasty of one of his hip joints. 
b. Preventive surgical treatment. 
The prevention of joint deformities in haemophilia aims in the first place 
at preventing haemorrhages. We outlined already how returning haemor­
rhages finally lead to a state of irritation of the synovial tissue. Irritated 
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synovial tissue is very rich in bloodvessels and slight traumata will give 
rise to haemorrhages. 
Storti c.s. (1969) tried to eliminate the irritated synovial tissue via an 
operative excision. In 1971  they gave an account of their experiences in 
37 haemophiliacs in whom 46 synovectomies were performed. For 33 syn­
ovectomies the follow-up period lasted longer than 6 months. Storti c.s. 
told that they saw haemorrhages after the synovectomy in only two 
patients. 
Pietrogrande and Manucci (1972) were less enthusiastic about the results 
reached with 17 patients, in whom synovectomy was performed. The 
authors reported that the number of haemorrhages had decreased after a 
synovectomy, but that this therapy could not prevent all haemorrhages. 
Besides the possibly favourable effect on the recurrence of haemorrhages, 
we may also expect of the synovectomy that it works preventively for the 
occurrence of joint deformities in another way. It is well-known that 
hypertrophical synovial tissue spreads itself out as a snail over the joint­
cartilage in synovial processes. The joint-cartilage which comes to lie 
under the hypertrophied synovial tissue, is probably badly nourished. 
The observations of Duthie c.s. (1972) point to the fact that, as a result 
of synovial hypertrophy in haemophilia, damage to the joint-cartilage 
may occur by overgrowth of the cartilage with hypertrophical synovial 
tissue. Degeneration of cartilage may be prevented, if this synovial over­
growth is stopped in time. 
The drawback of a synovectomy performed in the knee joint, is that 
_ 200/o of the synovial tissue is left behind in the knee joint. The usual 
incision of Payer makes it impossible to survey the backside of the knee 
joint owing to which the synovial tissue, present there, cannot be removed. 
The regeneration capacity of the synovial tissue is great; within 60 days 
the joint is lined with synovial tissue again (Key 1929). 
c. "Chemical synovectomy" with osmic acid. 
In 1971 Risse c.s. introduced osmic acid in the treatment of synovitis 
in haemophilia. Insufficient experience has been acquired about the 
treatment of synovial processes with osmic acid. On account of their 
experiences acquired in an experimental examination, Amini c.s. (1971) 
come to the conclusion that further research is necessary, before this 
form of treatment can clinically be applied. 
Amini c.s. saw deformities occur in the joint-cartilage besides necrosis 
of the abnormal synovial tissue. 
d. Radio-active gold in the treatment of chronical synovial processes 
in haemophilia. 
In 1969 Ansell announced her experiences with the intra-articular injec­
tion of radio-active gold into chronically swollen knee joints owing to 
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other diseases than haemophilia. The results were encouraging. Since then 
this form of therapy has been applied on a greater scale. 
Ahlberg (1969) describes a series of 44 knee joints of patients suffering 
from rheumatoid synovitis, of whom 38 clearly improved after admini­
stration of radio-active gold. They come to the conclusion that intra­
articular injection with radio-active gold is to be preferred to an external 
X-ray treatment. The radio-active gold attaches itself quickly to the 
synovial membrane and the danger of leakage via the regional lymphatic 
vessels is small. The radio-active gold emits both {3- and y-rays (Ansell 
c.s. 1969). 
From the statements of Markin and Robin (1968) it appears that after 
an administered dose of 5 m.c.i. 98 Au a synovial radiation of 3000 Rad 
occurs. It proves to be difficult to calculate exact radiationdoses, because 
the contents of the knee joint change from patient to patient, just like 
the quantity of synovial tissue which is found in the knee joint. The 
numbers of Makin and Robin (1968) are therefore only estimates. 
Intra-articular injections with radio-active gold for the treatment of 
synovial processes in haemophilia were first introduced by Ahlberg in 
1971 .  Ahlberg treated 1 1  haemophiliacs with intra-articular injections 
and saw a good result in 10 of them. 
The period of observation was between 6 and 28 months. 
Complications were not seen. Ahlberg came to the conclusion that radio­
active gold eliminated the symptoms of a chronical synovitis and that 
joint haemorrhages could be prevented in this way. 
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Chapter IV 
Data of the follow-up study 
of 1 94 haemophiliacs 
Introduction 
Chapter IV gives a survey of the data derived from the orthopaedic 
examination made on 194 haemophiliacs in the Van Creveld Clinic. 
These data were arranged with the aid of a computer, in which we could 
use the facilities which the mathematic centre of the State University of 
Groningen offered. Owing to this it was possible to examine a number 
of differences and relations statistically and to test their value. If we 
speak about significant differences or relations further on in this thesis, 
this means that the degree of excess is smaller than 50/o (p<0.05). 
Data collected in the Van Creveld Clinic at Huizen (N.H.). 
This clinic had 316 patients on its records on 1-1-71 .  For the greater 
part these patients were haemophiliacs A or haemophiliacs B. A limited 
number of patients were on the records in connection with other distur­
bances in the clotting-mechanism or had visited this clinic for an exami­
nation into the possibility of being carriers of haemophilia. 
In the course of six years 194 patients out of these 316 patients were 
examined and treated in the orthopaedic department of this clinic. All 
these 194 patients had suffered from haemarthroses. Most of these 
patients were summoned for an orthopaedic follow-up in 1971-1972. 
27 Patients did not respond to this summons (13.90/o). For the arrange­
ment of the data of these 27 patients the records which were made by 
orthopaedic surgeons of this clinic, were used. 
Personal, clinical, rontgenological and laboratory data of these patients 
were arranged with the aid of a computer. 
A great number of observations could be estimated at their value and are 
compared with the data of other examiners. For a conveniently arranged 
classification of the numbers obtained in this way our observations are 
placed in a number of separate groups. 
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I .  General data. 
2. Deformities of the joints. 
a. The knee joint. 
b. The ankle joint. 
c. The elbow joint. 
d. The hip joint. 
e. The shoulder joint. 
3. The search for relation between clinical, rontgenological and laboratory 
data. 
4. The testing of the hypothesis, that the young haemophiliac who has 
been treated with the substitution of the lacking factor since 1 965, has less 
severe orthopaedic lesions than a comparable patient who could not be 
treated with this substitution of the lacking factor, because this therapy 
did not exist be/ ore 1965. 
I. General data. 
The total number of patients who were examined orthopaedically, amount­
ed to 194. 163 patients suffered from haemophilia A (840/o), 3 1  patients 
suffered from haemophilia B (160/o). These numbers correspond exactly 
with the records of Duthie (1972) and deviate somewhat from the records 
of Ahlberg (1965) and Kerr (1963). (see table 2). 
TABLE 2. Distribution of haemophilia A and B 
Kerr ( 1 963) 
Ahlberg (1965) 
Duthie ( 1 972) 
Driessen (1 973) 
A B 
72 % 28 % 
79 % 2 1  % 
84 %  1 6 %  






The family anamnesis was positive in 123 patients (63.40/o). The different 
age-classes of the 194 patients are shown in table 3 
Table 4 gives a survey of the severity of the clotting defect in the 194 
examined patients. The last column of this table shows in what proportion 
these numbers are to the records from the examination of Ahlberg (1965). 
Proportionally more severe forms of haemophilia are found in the group 
patients examined for this research. 
In table 5 a survey of the number of hospitalisations per patient in the 
Van Creveld Clinic is given. This table gives an impression of the rate of 
hospitalisation of this group of patients. Almost a quarter of the number 
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TABLE 5. Survey of the number of hospitalisations in the van "Creveld Clinic" 
number of hospitalisations number of patients % 
0 29 1 4.9 
1 -5 10 1  52.5 
6-1 0  38 1 9.5 
1 0-40 26 1 3 . 1  
of patients had been hospitalised more than 5 times, more than 100/o 
more than 1 0  times, only 8 patients had been hospitalised more than 20 
times. 
In table 6 there are data of the circumstances of the examined group of 
patients. It is remarkable that a great number of patients (550/o) still 
receives sohooling of some kind, mostly normal daily schooling. Only 
100/o of the school-going patients received special schooling. These 
patients attended schools for children with instructional and educational 
difficulties or schools for crippled children. 47 patients can be said to 
38 
TABLE 6. Social position of 194 haemophiliacs 
number % 
Not yet compulsory schooling 13 6.7 
Normal schooling 98 50.8 
Special schooling 9 4.6 
Employed in the labour process 47 24.2 
Adapted work 9 4.6 
Invalid workshop 3 1 .5 
Invalid according to the law 9 4.6 
Unemployed 3 1 .5 
Unknown 3 1 .5 
be employed "normally", although we think that they had sometimes 
chosen an occupation adapted to the existing crippledom. Nine patients 
perform adapted labour, i .e. other work than for which they had been 
trained at first, or perform their normal work at a rate adapted to their 
crippledom. These nine patients represent 120/o of those who might be 
counted among the male employees in The Netherlands. Nine other 
patients were invalid according to the law. Only three patients were 
unemployed, that is 40/o of the patients counted among the male employ­
ees. The unemployment percentage of the male employees in The Nether­
lands amounted to 3 .00/o on 1-1-1971 (preliminary results of the 1971 
census). 
It appears from table 7, in which the nature of the work is outlined, that 
especially sitting work or sitting work with alternately standing and 
walking is performed by haemophiliacs. It is obvious that sitting work is 
most suited for haemophiliacs. This kind of work will enable them to 
remain employed during a greater number of years than any other form 
of work. 
TABLE 7. Nature of the work in 59 patients 
Sitting work 45 
Sitting, with alternately 1 1  
standing and walking 
Sitting and standing 2 
Work in which one chiefly walks 1 
2. Deformities of the joints. 
a. The knee joint. 
Most intra-articular haemorrhages in haemophiliacs occur in the knee 
joint. Landbeck and Kurme (1970) ascertained that 990/o of the severe 
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haemophiliacs had already haemorrhages of the knee joint, when they 
were older than 7 years. Kerr (1963) showed that 800/o of his patients, 
who had reached the age of 10, had pathologically changed knee joints. 
Ahlberg (1965) saw deformities of the knee joint in 100 out of 157 
patients (640/o). In 75 patients he saw these deformities on both sides. 
The knee joint is potentially unstable as regards the structure. The sta­
bility is guaranteed by the surrounding structures, in which especially the 
muscles of the thigh play an important part. If the muscles of the thigh 
are insufficiently developed or if they do not function optimally, the knee 
joint becomes more vulnerable in traumata (Smillie 1970). The joint 
capsule itself offers insufficient resistance to abnormal movements, so 
that in this way traumata of the synovial membrane can easily occur. 
This structure reacts with a hydrops under these circumstances (Smillie 
1970). For a haemophiliac this will probably mean that a haemarthrosis 
occurs. 
Moreover, the knee and ankle joints are heavily loaded joints, on which 
more demands are made than on e.g. the elbow and shoulder joints as 
regards the loading. Consequently it is not surprising that most bleedings 
occur in the knee joint and that the knee joint is also the place where 
deformities of the joints are often most evident. 
In our follow-up study it appeared that 21 patients had not had any 
bleedings in one of their knee joints. Of these patients no rontgenograms 
were made. In view of the anamnestic and clinical examinations it was 
decided to make rontgenograms of the remaining 173 patients. The 
deformities found on these rontgenograms were classified according to 
DePalma and Cotler (1956). The data obtained in this way are to be 
found on table 8. 
TABLE 8. Incidence of Rontgenological deformities of the knee joint 
number of patients Grade l 1I  I I I  IV 
Right knee 1 26 24 36 47 1 9  
Left knee 1 28 30 34 44 20 
Both knees 104 
No deformities 23 
No examination 2 1  
I t  appears that there i s  n o  preference for deformities of the right o r  the 
left knee. Rontgenological deformities often occur on both sides. 
A bony ankylosis of the knee joint was only once seen in this group of 
patients. 
The photos 3, 4, 5 and 6 show some examples of rontgenological 
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Photo 3. Grade I. 
deformities of the knee joint, to which the classification of DePalma and 
Cotler is applied. 
b. The ankle joint. 
The ankle joint takes the third place in the series of Jordan (1958) and 
Ahlberg (1965) in the row of joints which are struck by arthropathy. 
In the series of patients studied by us the ankle joint takes the second 
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Photo 4. Grade II. 
place as regards the frequency of the occurring deformities of the joints. 
A destruction of the talus, as was observed by DePalma and Cotler (1956) 
and Ahlberg (1965), was not found. 
Extra-articular contractures by which equinus deformities were caused, 
were found in 22 patients. The deformities occurred on both sides in 
13 patients. 
Table 9 shows what deformities of the ankle joint were seen in the group 
of 194 haemophiliacs studied by us and also how severe they were. 
TABLE 9. Incidence of Rontgenological deformities of the ankle joint 
number of patients Grade I II Ill IV 
Right ankle 1 1 8 34 45 35 4 
Left ankle 1 1 9 40 42 34 3 
Both ankles 104 
No deformities 24 
No examination 37 
The photos 7 and 8 show some examples of these deformities. 
The deformities diagnosed by us are deformities of the talo crural joint. 
The deformities of the articulatio subtalaris are less frequent and were 
excluded from consideration in our study. 
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Photo 5. Grade III. 
c. The elbow joint. 
The elbow joint takes the third place in the row of joints which may be 
affected by joint deformity in haemophilia as regards the frequency of 
the deformities found in our patients (table 10). Ahlberg (1965) found 
deformities of the elbow joint in 86 patients out of his group of 157 
patients. He only saw deformities in patients with severe or moderately 
severe forms of haemophilia. 
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Photo 6. Grade IV. 










1 2  
The reason, why the unloaded elbow joint i s  so often struck by  haemar­
throses and deformities of the joint, is not clear. From the traumatological 
literature it is well-known that 51 O/o of the fractures of children are 
found in the upper extremities (Lichtenberg 1954). So it is very probable, 
that the elbow joint of the child will often be exposed to larger or smaller 
traumata. 
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Photo 7. Severe equinus position of the ankle joint. Grade Ill.  
The deformities of the elbow joint seldom give rise to serious complaints 
of pain. The limitation of movement, however, hampers the social adap­
tion of this group of patients fairly often. 
On the r6ntgenexamination of the elbow joint some typical deformities 
arrest attention in haemophiliacs. The radial head has often increased in 
size and the fossa olecrani mostly becomes clearly visible. Meixner and 
Pilgersdorfer (1971) speak about "the foramen olecrani". 
On the X-ray picture this is indeed suggested, but this may be based 
on an atrophy of the skeleton, owing to which so much more contour 
difference becomes visible and the existence of a cavity is suggested. 
DePalma (1956) thinks that an increased growth of all epiphysial centres 
and sometimes an early closure of the epiphysial plate of the lateral 
humerus condylus are to be observed. The epiphysial plates of the 
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Photo 8. Deformities of the ankle joints. Grade IV. 
olecranon and the medial epicondylus humeri close earlier than normal. 
The valgus position of the elbow joint, which is often seen, is said to be 
the result of this. In the series of patients studied by us we saw deformities 
in the right elbow joint 92 times and deformities in the left elbow joint 
91 times (A survey of the found deformities are to be seen in table 1 1). 
TABLE 1 1 . Incidence of Ri:intgenological deformities of the elbow joint 
number of patients Grade I II  I I I  IV 
Right elbow 92 1 6  34 37 5 
Left elbow 9 1  1 8  4 1  28 4 
Both elbows 77 
No deformities 20 
No examination 68 
Some typical examples of rontgenological deformities of the elbow joint 
are to be seen in photo 9 and photo 10. 
d. The hip joint. 
Intra-articular haemorrhages in the hip joint may be the cause of 
severe deformities of this joint. 
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Photo 9. The elbow jomt. Graue ill. 
In acute haemorrhages the patients complain of pain in the hip joint, 
radiating to the knee. On clinical examination a concentric limitation of 
movement is found. Sometimes a swelling is palpable in the groin. 
On the rontgenexamination a widening of the joint-space can be observed 
(Serre 1969). 
I t  is very probable that the intra-articular rise of pressure owing to the 
haemorrhages is the cause of the haemophylic arthropathy of the joint. 
If the rise of pressure is so high, that the intra-articularly running arteries 
are compressed, circulation disturbances of the femoral head occur 
with femoral head necrosis as a result. If the pressure is not high enough 
to cause circulation disturbances, deformities in the cartilage may occur, 
resembling the primary form of arthrosis deformans. 
The result of an intra-articular haemorrhage depends not only on the 
reached intra-articular rise of pressure, but also on the number of hours 
that it exists. 
According to Rosingh (1969) an ischaemia of the femoral head which 
lasts six hours, leads to bone necrosis. The age too on which the bleeding 
manifests itself, is important. Winston (1952) thinks that before puberty 
there is a great chance that a clinical picture occurs which resembles the 
Perthes disease. If the haemorrhage occurs after the puberal period, 
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Photo 10. The elbow joint. Grade IV. 
clinical pictures occur which are not to be distinguished from the primary 
forms of arthrosis deformans. Besides deformities in the femoral head 
resembling the Perthes disease deformities of the acetabulum have also 
been described in haemophilia (Peterson 1923). That even a non-recurrent 
rise of pressure in the hip joint can lead to clinical and rontgenological 
deformities was described by Nachemson and Scheller (1969). They saw 
mild forms of arthrosis deformans occur in a group of patients who were 
treated for a coxalgia fugax 20 years before. In 6 %  of this group of 
patients circulation disturbances of the femoral head were diagnosed. 
About the frequency of the occurrence of hip deformities in haemophiliacs 
the data do not differ widely. Ahlberg (1965) saw hip deformities in 8°/o 
of his patients, Serre (1969) in 150/o of his patients. 
In the group of 194 haemophiliacs A and B studied by us we saw 
clinical and rontgenological deformities of one or both hip joints in 
36 patients (18.6°/o). Data about these are to be found in table 12. 
Table 13 mentions the deformities of the hip joint classified according 
to the pathogeneses. 
From this last table it appears that 14 times deformities were found, 
which make one think of a femoral head necrosis. The femoral head 
necrosis occurred twice after a fracture of the collum femoris and three 
times after an intra-articular haemorrhage attended with a luxation of 
the hip joint. 
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TABEL 1 2. Incidence of Ri:intgenological deformities of the hip joint 
number of patients Grade I 
Right hip 20 6 
Left hip 24 7 
Both hips 8 
No deformities 9 1  
N o  examination 67 
TABLE 1 3. Deformities of the hip joint according to the pathogenesis 
Necrosis of the femoral head 9 
Necrosis of the femoral head and luxation 3 
Necrosis of the femoral head after fracture 2 
Arthrosis deformans 22 
ll  m lV 
5 7 2 
6 1 0  l 
The occurrence of a femoral head necrosis after a fracture of the collum 
femoris is a well-known and feared complication of these fractures. 
It causes some surprise that in the group of patients examined by us a 
fracture of the collum femoris occurred in two young persons, because 
fractures of the collum femoris are very rare at an early age. Jordan (1958) 
too describes a patient with a fracture of the collum femoris in haemo­
philia. He calls this a fatigue fracture. In our opinion an explanation may 
be thought of in the existence of an osteoporosis of the skeleton, owing 
to which a trauma, which in itself is not so great, may lead to such 
a fracture. 
A luxation of the hip joint owing to an intra-articular haemorrhage is 
very rare. In  so far as we know, this deformity in haemophiliacs has not 
been described before. That after a luxation a total or partial necrosis 
of the femoral head occurs, is not surprising. However, it did surprise 
us that in one of our patients the acetabulum which had been normally 
developed before, was very seriously damaged. The X-ray photos of 
22 hip joints showed deformities which were not to be distinguished 
from the primary forms of arthrosis deformans. In illustration of the 
a:bove-mentioned deformities the summaries of some illustrative case­
reports follow here. 
Patient, reg.nr. 45, born 09-01-50, haemophilia A factor VIII  < 1°/o. Patient has 
been known in the Van Creveld Clinic at Huizen since 1967. He was hospitalised 
then for a rehabilitation treatment of flexion contractures in knees and ankles. He 
told then to  have had many haemorrhages from his youth, especially in h is  left 
hip and in the muscles of the left thigh. On examination a conspicuous shorten­
ing of the left thigh was found and there were clear function disturbances of 
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the left hip joint. On rontgenological examination a luxation of the left hip joint 
was seen together with a necrosis of the femoral head. The collum femoris is rea­
sonably developed, the structure of the acetabulum is hardly to be recognized as 
such (photo 11 ) .  
Photo 1 1 .  Patient nr. 45. Luxation of  the left hip. 
We do not know much of the etiology of this Juxation. It  is possible that a severe 
intra-articular haemorrhage occurred here owing to which the joint capsule was 
stretched in such a way, that a luxation could easily appear. 
Patient, reg.nr. 146, born 09-05-61 , haemophilia A factor VII I < 10/o. This pa­
tient has been known in the Van Creveld Clinic since 1967. He was hospitalised 
with pain in the left groin. 
On clinical and rontgenological examination no deformities were found at first. 
Jn 1971 the patient was hospitalized once more in connection with a bleeding in  
the psoas muscle. On rontgenological examination it appeared that there was a 
subluxation of the right hip joint with clear cystic changes in the femoral head 
and deformities in the acetabulum, which made us think of bone necrosis. The 
patient was treated with prolonged bedrest and traction. The subluxation position 
improved, although rontgenologically a severe deformity of the joint remained in 
existence (photos 12 and 1 3). An intra-articular haemorrhage is probably the cau­
se of this process. 
Patient, reg.nr. 96, born 23-03-56, haemophilia A factor V I I I  < 1°/o. The patient 
was examined in the Van Creveld Clinic in 1967 for the first time. On clinical 
and rontgenological examination deformities were then found, which made u ,  
think of a necrosis of the right femoral head. I n  1969 these deformities were con­
firmed once more on a clinical follow-up. In 1971 the patient was hospitalized in 
connection with knee complaints on the right side. 
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Photo 12. Patient nr. 146. Deformities of the right hip joint before treatment. 
Photo 13. Patient nr. 146. Deformitie� of the right hip joint after treatment. 
5 1  
On clinical examination obvious deformities were found in the right hip joint. 
It  appeared that there was a flection contracture of 40°, flection was possible to 
100°, the rotations were impossible and the abduction and the adduction move­
ments were strongly l imited. 
A shortening of the leg of 11/2 cm. was found. 
On rontgenological examination it appeared that there was a sub-luxation of the 
right hip joint with severe deformities in acetabulum and femoral head (photo 
14). 
Photo 1 4. Patient nr. 96. Deformities of the right hip joint. 
Patient reg.nr. 37, born 1 1-09-44, haemophilia A factor VIII  < IOlo. The case his­
tory of this patient reaches back to 1959. In 1959 the patient had been hospital­
ised elsewhere in connection with deformities in the right and left hip joints, 
which were contributed to circulation disturbances of the femoral head. In 1965 
he came to the Van Creveld Clinic at Huizen (N.H.). 
Both clinically and rontgenologically the clinical picture resembled the Perthes 
disease most. 
After the patient was treated with bedrest, his complaints of pain and limitation 
of movement were clearly diminished, he was mobilized and regularly controlled 
since then. 
The rontgenexamination always showed more obvious degenerative deformities. 
It lasted to 1968, before fixed disturbances in the function of the hip joints were 
found. 
On examination in 1971 the patient complained of pain in both hip and knee 
joints, increasing in exertion. 
On examination a flection contracture of 1 5° was measured both on the right 
and the left side. Flection was possible to 100° on both sides. The rotations were 
l imited as well as the abduction and the adduction movements. 
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On the rontgenological examination in 1971 obvious degenerative deformities i n  
both h i p  joints were found, which made u s  think o f  a former femoral head ne­
crosis (photo 15). 
Photo 15.  Patient nr. 37. Deformities of both hipjoints. 
This femoral head necrosis is probably the result of circulation disturbances oc­
curred during an intra-articular haemorrhage. The result is that clinically  and 
rontgenologically a picture arises which resembles the Perthes disease. 
The head necrosis led to a deformation of the joint, by which arthrosis defor­
mans could occur. 
Patient reg. nr. 2, born 05-11-21, haemophilia A factor VIII < 10/o. The patient 
had many haemorrhages in nearly all joints by his own account. On clinical ex­
amination symmetrical deformities were found in the function of both hip joints. 
There existed a flection contracture of 20°, flection was possible to 100°. 
On rontgenological examination deformities were found i n  both hip joints. The 
joint-space was thinned, a sclerosis of the bones that meet at the joints had ap­
peared. The femoral heads were deformed, the joint surfaces were incongruent. The 
diagnosis is here: Arthrosis deformans of the hip joint in haemophilia (photo 16). 
Summary of the deformities in the hip joint. 
On studying the clinical and rontgenological reports of 24 patients with 
joint deformities as a result of haemorrhages we think to recognize some 
specific pictures. The femoral head necrosis is one of the most charac­
teristic deformities in the hip joints in haemophiliacs. 
Peterson (1923) found that, besides deformities in the femoral head, 
deformities in the acetabulum were also to be seen. In view of our 
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Photo 16. Patient nr. 2. Deformities of both hip joints. 
series of patients with luxations of the hip joint as a result of intra­
articular haemorrhages, in whom we also saw deformities in the acetabu­
lum, we are inclined to confirm the reports of Peterson. The degenerative 
deformities, such as we saw in patient 2, make us think of degenerative 
deformities of the hip joint, as those are seen in rheumatoid arthritis. 
e. The shoulder joint. 
Deformities in the shoulder joint only seldom occurred in the group 
of haemophiliacs studied by us. In only 12 patients rontgenological 
deformities were found, in three patients on both sides. On account of 
deformities found on the clinical examination, 34 patients were rontgeno­
logically examined. The records of this examination are to be found 
in table 14. 
TABLE 1 4. I ncidence of Rontgenological deformities of the shoulder joint 




















Jordan (1958) saw rontgenological deformities m 21 patients out of a 
group of 159. 
3. The search for relations between clinical, rontgenological and 
laboratory data. 
In the first place we have tried to prove the proposition, that a relation 
exists between the severity of the rontgenological deformities and the 
severity of the limitation of function of the examined joints. 
To prove this proposition we made use of the data obtained in the 
examination of the right knee. We preferred this joint, because deformities 
occur there most frequently and the function can be subjected to a 
close examination. 
As a measure for the deformities of function we took the sum of limi­
tations of flection and extension of the right knee joint, measured in 
degrees. It appeared that between this sum and the rontgenological 
deformities of the right knee joint, classified according to DePalma and 
Cotler (1956) and expressed in grades of severity there existed a signi­
ficant relation. 
Severe rontgenological deformities were attended with serious limitations 
of function of the joint. This was determined with the Product Moment 
correlation coefficient, this was 754. Further we could ascertain that 
there is a significant relation between the severity of the joint deformities 
and the severity of the clotting disturbance. 
The patients were divided into two groups for this purpose. 
Group 1 consisted of 159 patients with a severe form of haemophilia. 
Group 2 contained all other patients. 
For the degree of severity of the joint deformities the sum was taken 
of the rontgenologically diagnosed deformities of the four major joints. 
The classification of DePalma and Cotler (1956) was again used as a 
measure for the deformities and this classification was applied to the 
rontgenograms of knee, ankle, elbow and hip joints, both right and left. 
The sum was minimally 0 and maximally 32. With the T-test the relation 
was significant. In this way we could prove that severe joint deformities 
occur significantly more often in severe forms of haemophilia. 
The relation between the age of the patient and the severity of the joint 
deformities in 159 severe haemophiliacs you can see illustrated in table 15.  
We have taken the sum of the observed rontgenological deformities as 
a measure for the clinical state of the patient. 
As the patient grew older, a significant increase of the joint deformities 
could be determined. The Product-Moment correlation coefficient was 
724. 
Table 16 shows the relation between the severity of the haemophilia and 
the places, where clinically and anamnestically most haemorrhages ap­
peared. 
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TABLE 1 6. Relation between the severity of haemophilia and the places 
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Table 17 gives a survey of the severity of the deformities rontgenologi­
cally diagnosed in patients with the clinical picture of a chronical 
synovitis. 












4. The testing of the hypothesis that the young haemophiliac who has 
been treated with substitution of the lacking factor since 1 965, has 
fewer severe orthopaedic deformities than a comparable patient who 
dit not get this substitution of the lacking factor, because this therapy 
did not exist before 1 965. 
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For this test we selected two different groups out of the patients, exa­
mined by us. 
Group A consisted of patients who were 1 1  or 12 years old in 1972 
and suffered from a severe form of haemophilia A or B. These patients 
have been treated with substitution of the lacking factor since 1965. 
Group B consisted of patients who were 12  years old in 1965. 
Group A contained 10 patients, group B 9 patients. 
The clinical and rontgenological records collected in the examination 
of the knee, ankle, elbow and hip joints of group A were compared 
with the same data of the patients of group B. For the data of group B 
we borrowed from the data which were made of these patients by 
Prof. Dr. M. J. Kingma at that time. With regard to the clinical 
examination we took the limitation of movement of knee, ankle, elbow 
and hip joints, measured in degrees. The rontgenograms made in 1965 
and 1972 were classified according to the scale of DePalma and Cotler 
(1956). On analysing the data obtained in this way it appeared that 
deformities of the hip joint were too rare in both groups, that they 
do not come into consideration for a statistical calculation. On statistical 
calculation of the other rontgenological data from both groups with the 
aid of the Mann-Whitney U-test (Sidney-Siegel 1956) it appeared that the 
group of patients who were 12 years old in 1972 (group A) were not 
significantly better than group B. This was applicable to diagnosed 
rontgenological deformities in the knee, elbow and ankle joints. 
In the statistical calculation of the limitations of knee, ankle and elbow 
joints of these two groups of patients a number was created which 
consisted in the sum of the limitations of movement of 6 joints, viz. the 
knee, elbow and ankle joints on both sides. 
The hypothesis that patients who were 12 years old in 1972, would 
have less limitation of movement than patients who were 12 years old 
in 1965, was again tested with the Mann-Whitney U-test. This appeared 
to be true. The limitations of the three major joints were significantly 
less severe in the patients of group A than in the patients of group B.  
We must conclude from this that our hypothesis with regard to the 
deformities shown rontgenologically has not been proved up till now. 
Functionally a significant improvement is to be seen. 
We contribute this improvement to the improved methods of treatment. 
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Chapter V 
Our therapy of joint deformities 
in haemophilia 
In the treatment of joint deformities in haemophiliacs in the haemophilia 
clinic at Huizen (N.H.) the non-operative methods of treatment stand 
on the foreground. 
a. Acute haemorrhages were treated with bedrest and substitution of the 
lacking factor. In haemorrhages in the hip, knee and ankle joints the 
affected extremity was placed high on a splint (photo 17). 
Photo 1 7. Treatment of a haemarthros of the knee joint. 
The haemorrhages in shoulder, elbow and wrist joints were treated with 
a mitella. 
The orthopaedic treatment of haemorrhages was aimed at preventing 
degenerative joint deformities. As soon as the bleeding has stopped and 
the pain has disappeared, physiotherapy is applied in consultation with 
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the rehabilitation officer (A. C. v. Swol, M.D.). At first this therapy 
consists in muscle-strengthening exercises. When the affected joint has 
regained its normal contours, the therapy can be extended with active 
exercises. In this stage we prefer to treat bleedings in knee or hip joints 
in a balanced suspension traction (Photo 18). Affections of one of the 
joints of the upper extremities can be treated ambulantly. 
Photo 18. The balanced suspension traction. 
In the preventive treatment of bleeding the treatment with protecting 
braces stood on the foreground at first. The knee joint was protected with 
a long leg brace with spring joints, the ankle joint with a C 1200 brace 
(see photo 19 and 20). 
Since 1965 an increasing number of patients have been treated with the 
administration of cryoprecipitate or factor IX concentrate. 
Prophylactic administration of cryoprecipitate or factor IX concentrate 
two or three times a week has been performed on a small scale since 1967. 
b. In the treatment of chronic joint deformities the non-operative 
methods of treatment of contractures take the most important place. The 
treatment of contractures takes up much time. Contractures were treated 
with a balanced suspension traction, a wedging-plaster or with the much 
larger Quengel cast (see photo 21). 
It is obvious that this treatment is applied by a team of experts. Besides 
the haematological, orthopaedic and rehabilitation aspects the social 
and psychological aid plays an important part. 
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Photo 19. Long Leg braces. Photo 20. C 1200 brace. 
Prolonged nursing of mostly young patients requires a special line of 
conduct. Children of compulsory school age should not drop behind 
at school unnecessarily. By the cooperation of experts in all these areas 
an optimal treatment of these deformities can take place in the Van 
Creveld Clinic at Huizen (N.H.). 
Most haemarthroses will be cured with substitution of the lacking factor 
within two-three weeks. Occasionally the joint remains thick and swollen 
in spite of good therapeutic measures. On the clinical examination symp­
toms of a chronic inflammation of the synovial membrane are found then. 
This chronic synovitis mostly occurs in the knee joint. In the first place 





Photo 21.  The Quengel cast. 
be extended (6-8 weeks). In a number of patients the symptoms do not 
yet disappear after a prolonged bedrest. Under such circumstances the 
patients have to receive surgical therapy. In the surgical treatment of 
the chronic synovitis in the knee joints of haemophiliacs we have hesitated 
a long time between the method of treatment such as this is pointed 
out by Ahlberg (1971), in which the synovitis was treated with intra­
articular injections with radio-active gold and the more agressive surgical 
synovectomy as described by Storty c.s. (1970). 
We prefer the treatment with radio-active gold. In the first place the 
haematologic treatment is simpler, because there are no large bleeding 
wounds. The period of treatment is shorter, owing to which less atrophy 
of the bone and muscle tissue occurs. The result of agressive synovectomy 
is still a subject of discussion. Storti c.s. (1970) are very enthusiastic. On 
the other hand Pietrogrande and Manucci (1972) are considerably more 
reserved. 
The drawback of the simpler radiation therapy according to Ahlberg is 
a considerable exposure to ionising rays. 
We applied this method of treatment to four patients. The patients were 
hospitalized for this purpose in the orthopaedic department of the 
University Hospital of Groningen (head Prof. Dr. M. J. Kingma) and 
were treated together with the department for Haematology (head Prof. 
Dr. H. 0. Nieweg). We shall discuss these patients in detail later on. 
In the group of 194 haemophiliacs studied by us ten of them underwent 
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an operative orthopaedic treatment. These operations were not performed 
in the Van Creveld Clinic at Huizen (N.H.), so that the details of these 
operations will not be mentioned. 
Below you will find a survey of the operations performed and the severity 
of the clotting defect of patients who underwent these operations 
(table 18). 
TABLE 1 8. Operative orthopaedic treatment in J O  haemophiliacs 







Lengthening of the tendo calcaneus 
Amputation of a forearm 
Amputation of a thigh 
Synovectomies of the knee joint 
Pseudotumor os ileum 
Arthrodesis of knee joint 








The typically orthopaedic methods of treatment are aimed at fighting 
the existing contractures. With the aid of the balanced suspension traction 
we mostly succeed in fighting contractures of the knee joints which have 
only existed a short time. If the contractures have existed somewhat 
longer, it is mostly impossible to overcome the limitation of movement 
by means of a balanced suspension traction. Especially on the treatment 
of the last 5-10° of the contractures of the knee joint the forces exercised 
with the balanced suspension traction do not work effectively. In these 
cases the wedging-plaster renders good services. Stiff, already long existing 
contractures have to be treated with a Quengel cast. 
1 .  Results of the treatment with the Quengel cast. 
For the technique of the treatment with the Quengel cast we refer to 
the monography of Jordan (1958) and the publication of Kingma and 
Van Creveld (1971). On photo 21 the Quengel cast is pictured, as it 
was applied in the Van Creveld Clinic at Huizen (N.H.). Since 1965 
20 patients have been treated with such a cast. The cast was used 16 
times for contractures of the knee joint, four times for contractures of the 
ankle joint. The profit amounted to 34° on an average, the existing rest 
contracture was 10° on an average. 18 Patients were given an after­
treatment with braces, adapted to the position reached. At the follow-up, 
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three and a half years after the treatment on an average, a relapse of 
the existing contracture was diagnosed in 9 patients. We speak about a 
relapse, if a deterioration had occurred of more thans 5° with regard 
to the position reached at that time. 
2. The treatment with a wedging-plaster. 
In the treatment with a wedging-plaster it is the intention to redress 
the contractures passively with the hand and to maintain the position 
reached with a wedging-plaster. The method requires some carefulness 
of the orthopaedic surgeon and some patience of the patient. Every two 
or three weeks one tries to correct again the position somewhat. On the 
day, when the redresses are performed, the clotting disturbance is cor­
rected by means of substitution of the lacking factor to 15 % of normal. 
Such a wedging-plaster was applied to fight contractures of the knee 
joint (8 times) and contractures of the ankle joint (twice). With this 
method a profit was gained of 18° on an average. The rest contracture 
amounted to 12° on an average. Of the 10 patients four got an after­
treatment with a splint. In 8 of the 10 patients a relapse occurred. The 
observation period was three years on an average. 
If the results of the treatment with a wedging-plaster are compared 
with the treatment by means of the Quengel cast, it appears that differen­
ces cannot be shown. (Fisher exact probability test). 
It is, however, the question whether these two methods of treatment 
may be compared with each other without anything more. Of course a 
selection occurred in the indication for the different forms of treatment. 
The Quengel cast was applied in the treatment of mostly such severe 
contractures, that there is no sense in treating the patients in the first 
instance with a balanced suspension traction . The wedging-plaster was 
mostly used in the treatment of contractures which continued to exist in  
spite of  the treatment in a balanced suspension traction. The groups are 
too small to split up further. For a survey see table 19. 
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3. Results of the prophylactic treatment with cryoprecipitate, applied 
two or three times a week. 
The prophylactic treatment with cryoprecipitate two or three times a week 
was performed with 34 patients (17.50/o). The average age of these 
64 
patients was 13 years. The prophylactic treatment took 21 months on an 
average. 11 Patients were excluded in the judgment of the result of this 
treatment, because the observation period was shorter than six months. 
The data about the follow-up of these patients are mentioned in table 20. 
TABLE 20. Clinical and Rontgenological follow-up in 23 haemophiliacs who got pro­
phylactic substitution of the lacking factor 
Clinical examination of the knees 
Rontgenological examination of the knees 
Clinical examination of the ankles 











Here too it appears, how difficult it is to draw conclusions from these 
clinical data. The statistical compilation of this material is impossible, 
because we do not dispose of a control group. The clinical impression of 
this method of treatment is so favourable, that it is not justified to 
create such a control group and to treat this group with a placebo, 
if necessary. 
The result of the prophylactic treatment was tested on clinical and 
rontgenological deformities in knee and ankle joints. We defined a clinical 
increase of these joints, if the flection and extension of these joints 
had decreased more than 10° in comparison with a former examination. 
The rontgenological increase was tested with the classification of De­
Palma. In 4 patients an increase of joint deformities was determined. 
This rontgenological increase was not more than 1 grade. 
4. The treatment of joint deformities in haemophilia by means of intra­
articular injections with radio-active gold. 
Introduction. 
In the survey of l iterature about the pathogenesis of joint deformities in 
haemophilia we saw that most authors think that the synovitis is caused 
by a chemical agent, affecting the synovial tissue. In the group of patients 
studied by us a long standing swelling of one of the knee joints was found 
in 3 1  patients. This swelling made the impression to be due to a hyper­
trophy of the synovial tissue. Table 17 shows in what grade the knee joints 
of these patients were deformed. 
We could point out that a chronic synovitis of the knee joint occurs 
significantly more often together with rontgenological joint deformities 
in grade II and grade III. 
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In the development of this synovitis Storti (1970) proposed three types. 
1 The hypertrophic angiomatous type. 
2 The hypertrophic pigmentary type. 
3 The hypertrophic fibrous type. 
We think that we had rather speak of stages than of types. We propose 
that in the first instance a small agent gives rise to a hypertrophic 
angiomatous reaction of the synovial tissue. In a further advanced stage 
the pigmentation will be prominent in the macroscopical and micro­
scopical examination. As a reaction to the iron pigment a chemical in­
flammation develops with a a result a fibrous degeneration of the synovial 
tissue. The rise of pressure, with which this synovitis is attended, will 
cause severe degenerative deformities in the cartilage during this period. 
Well documented observations of three patients may illustrate this line of 
thought. 
Patient 1, born 04-04-57, patient number 104, visited the Van Creveld Clinic in 
1969 in connection with a chronic swelling in the right knee joint. On rontgeno­
logical examination (photo 22) an obvious soft tissue swelling was seen with an 
atrophy of the skeleton (grade II). Treatment with balanced suspension traction 
and later on with braces could not prevent that on rontgenological examination 
the deformities in the skeleton had clearly increased one year later. There is an 
obvious soft tissue swelling, the atrophy of the skeleton is identical to that on the 
former photo. The fossa intercondylia is more clearly enlarged, the contours of the 
cartilage surface is thinned (grade I l l).  (Photo 23). 
Photo 22. Patient nr. 104. Photo 23. Patient nr. 104. 
Right knee joint 1969. Grade I I .  Right knee joint 1970. Grade I I I .  
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Patient 2, born 20-03-59, patient number 1 19. � On clinical and ri:intgenological examination in 1967 deformities were not yet 
found in the right knee joint (photo 24). I n  the next year a chronic ynovitis de­
veloped in the right knee joint and on a lateral ri:intgenogram in 1968 it appeared 
that there was already an obvious destruction of the joint (grade Ill). On ri:intgen­
ological examination in 1972 an enormous destruction of the right knee joint 
was seen on the ri:intgenogram in the frontal plane (photo 25). 
Photo 24. Patient nr. 1 19. 
Right knee joint 1969. 
Photo 25. Patient nr. 119. 
Right knee joint 1972. Grade IV. 
Patient 3, born 23-10-59, patient number 120, visited the Van Creveld Clinic in 
1968 in connection with a chronically  swollen right knee joint. On clinical exami­
nation a minimal l imitation of movement was found. The flection was limited 
10 and the extension was limited 15°. On ri:intgenological examination deformi­
ties were found in the right knee joint in the form of an obvious atrophy of the 
skeleton (photo 26). Treatment with bedrest and traction and later on braces 
could not prevent that the ri:intgenological deformities increased, as is to be seen 
on photo 27 made in 1972. On clinical examination it became apparent that the 
same limitation of movement sti l l  existed then. 
Now we do not find any indications for the existence of a synovitis. 
These three case histories illustrate that during the period in which the 
patients with a chronically swollen knee joint were observed, the ront­
genological deformities clearly increased in severity. At the same time we 
got the impression that after a certain lapse of time the clinical picture 
of the chronic synovitis disappeared, leaving a destructed and deformed 
joint. 
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Photo 26. Patient nr. 120. 
Right knee joint 1968. Grade I I .  
Therapy. 
Photo 27. 
Right knee joint 1972. Grade I I I .  
In  the treatment of  a synovitis in  haemophiliacs we have two possibilities 
in view. We describe these methods such as they were applied to our 
patients. 
1 .  A non-operative treatment. 
A non-operative treatment with bedrest and traction (photo 18) and an 
after-treatment with immobilising braces. In this non-operative method 
of treatment it is important that the period with bedrest and traction 
should be continued during three months. If in this way the desired result 
is not reached, we have to consider, if these patients will have to be 
operated upon. 
2. A n  operative treatment. 
In the operative treatment we have the choice of two possibilities with 
regard to the synovitis, viz. synovectomy or a treatment with radio-active 
gold. 
With regard to the treatment with a synovectomy we lack experience and 
so we are dependent on the information which is supplied by other authors 
about this subject. We applied the treatment with radio-active gold 4 
times. 
The method of treatment with radio-active gold aims at influencing the 
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above-mentioned process in such a way, that a minimal damage of the 
cartilage will occur. With others words, the hypertrophic synovial tissue 
is treated in such a way, that fibrosis will develop in a short time. The 
period of the chronic swelling of the joint is herewith shortened and we 
think that the cartilage deformities which would develop in this period, are 
prevented. In this sense the treatment with radio-active gold is to be 
called preventive. 
In the first instance this treatment aims at preventing cartilage destruction. 
Another effect of the treatment will be that the number of joint haemor­
rhages will decrease, because bleedings will occur easier in a hypertrophic 
synovial membrane than in a fibrously changed synovial membrane in 
which widened bloodvessels are not seen any longer. 
The hypothesis outlined here has therapeutic consequences. To prevent 
cartilage deformities the treatment only serves the purpose in those cases 
of chronic synovitis which have not yet existed for a long time and in 
which we may assume that there is a hypertrophy of the synovial mem­
brane. In all other cases of chronic synovitis in haemophilia we may 
only expect that the number of haemorrhages will diminish, but that the 
damage to the joint cartilage has already been done. 
In our opinion the treatment with radio active gold does not serve the 
purpose for joints in which a marked joint destruction has already 
developed and where on clinical examination no symptoms of a chronic 
synovitis have been found. In the 4 patients who were treated in our 
clinic by means of intra-articular injections with radio-active gold, the 
clinical diagnosis was completed with a knee scan in which radio-active 
technetium (9Dm Tc) was employed. 
We used the same technique as Forbes c.s. (1972). 5 Millicurie of tech­
netium as sodium pertechnetate was given intravenously and after 5 
minutes both the right and the left knee were scanned in the frontal 
and sagital plane. Each knee was scanned during 15-20 minutes. 
In this way it was possible to get some impression about the activity in 
the synovial membrane in comparison with the other knee joint. This 
technique produces pictures which are not entirely to be compared with 
each other, because the joint which has not been treated, can seldom be 
called normal. 
Method. 
The correction of the haemostasis defect was regulated by the department 
of Haematology of the University Hospital at Groningen, head Prof. Dr. 
H. 0. Nieweg. The treatment aimed at raising the factor VIII or IX 
content to 250/o of the normal value. The instillation with radio-active 
gold was performed under general anaesthesia in the operating-room 
under aseptic conditions. 
Before injecting the radio-active gold an arthroscopy of the knee joint 
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was performed (Eikelaar 1974). The synovial membrane and the knee 
joint were fully examined and the deformities were photographed (photo 
28). 
Then a biopsy was taken out of the synovial membrane. After that a 
catheter was brought into the knee joint via the arthroscope and 5 milli­
curie of radio-active gold dissolved in 20 ml. of physiological saline was 
injected into the knee joint. During 24 hours after the operation an 
elastic bandage was applied round the foot, the lowerleg and the knee 
joint. Till 3 weeks after the operation the patient was treated in a balanced 
suspension traction. Seven days after the treatment a physiotherapist 
began with muscle-strengthening exercises. 3-4 Weeks after the operation 
the patients were mobilised. 
Patients. 
Patient 1, born 04-12-56, diagnosis haemophilia A factor VIII <1"/o. 
From the case history of the patient i t  appears that he has regularly had haem­
orrhages in practically all  major joints. The left knee joint is deformed to a se­
vere extent and shows marked signs of an arthropathy grade IV. The right knee 
joint had been free from severe haemorrhages ti l l  May 1970. Since then, how­
ever, this knee joint has severely swollen and in spite of treatment with adequate 
substitution of the lacking factor no improvement set in. In the first instance the 
patient was treated with bedrest during three months and an after-treatment with 
braces was given. 
The right knee joint remained swollen. On scanning the knee joint in October 
1971 it appeared that a markedly increased activity was observed above the right 
knee joint compared with the left knee joint after an injection of radio-active 
technetium. 
On 20-10-71 the patient underwent an arthroscopy, a synovia-biopsy and immedi­
ately after that an instillation with radio-active gold in  the right knee joint. One 
day after the operation the radio-activity above the right knee joint was measured. 
It appeared that the radio-active gold had divided about the whole joint cavity. 
On microscopical examination of the synovial tissue it appeared that the synovial 
tissue showed a hypertrophic and fibrous reaction. The post-operative progress 
was entirely undisturbed. The form and the function of the right knee joint im­
proved. On scanning the knee joint 18 months after the operation it proved that 
the activity in the synovial membrane of the right knee joint had not markedly 
decreased compared with that of the left knee joint. Clinically, however, the situa­
tion of the knee joint had improved. The function pattern had increased, the size 
of the knee joint had decreased and since the treatment the patient had only had 
two haemorrhages. The patient was very satisfied. 
Patient 2, born 24-08-46, factor VIII activity 2"/o. 
The patient had few haemorrhages in his joints in the past. Since three years he 
had been subject to returning haemorrhages in the right knee joint. Since one year 
the right knee joint had swollen. This chronic synovitis did not react to a therapy 
with rest and the administration of factor VIII. On examining the right knee 
joint a limitation of flection of 35" and a limitation of extension of 10° was mea­
sured. The knee joint was swollen and contained too much fluid. 
On rontgenexamination no deformities were seen except for a slight atrophy of 
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the skeleton and an increase of the richness of contrast of the soft parts. Arthro­
palhy grade I. On scanning the right and the left knee with radio-active techne­
tium an obviously increased activity above the right knee joint was observed. On 
31-05-72 the patient underwent an arthroscopy of the right knee joint under gener­
al anaesthesia. On examination of the knee joint it appeared that there was a 
pronounced state of irritation of the synovial tissue. The richness i n  bloodvessels 
which were to be seen in the superficial layers of the synovial membrane, was 
conspicuous. 
On microscopical examination fairly much connective tissue was seen with infil­
tration of mononuclear cells, lymphocytes and plasma-cells. Pigment precipita­
tion was clearly visible. An increase of widened bloodvessels was observed. In the 
manner already described, 5 mil licurie of radio-active gold dissolved in 20 ml. of 
physiological saline, was left in the joint. The day after the operation, we ascer­
tained on examination that the radio-active gold had divided about the entire 
joint cavity. In the post-operative stage the patient was treated with a balanced 
suspension traction. Three weeks after the operation the patient could be mobili­
sed wih the aid of elbow-crutches. The size of the knee joint has markedly de­
creased since then. Haemorrhages in the knee joint have not occurred any more 
On examination in August 1973 (14 months after treatment) a technetium-scan of 
the knee joint was made, in which no difference with the former scan was found. 
On cl inical examination no fluid was found in the knee joint. On rontgenological 
examination it appeared that a deterioration of the picture had not occurred. The 
patient was very satisfied and told that he had not had haemorrhages in his knee 
joint anymore. 
Patient 3, born 24-02-43, haemophilia B, factor IX <1°/o. 
The patient had many haemorrhages in all major joints in the past. A substantial 
destruction of the right and left knee joints had occurred. On the right there was 
an arthropathy grade I I I, on the left side one of grade IV. Since 1971 the right 
knee joint was chronically swollen and the patient had regularly haemorrhages in 
the right knee joint in spite of a prophylactic treatment with substitution of the 
lacking factor. On clinical examination there existed a marked l imitation of move­
ment of the right knee joint in the form of a flection-contracture of 10° and a 
flection-l imitation of 40°. On scanning the right and left knee joints with radio­
active technetium an obviously increased activity was found above the right 
knee joint. On 14-02-73 the patient underwent an arthroscopy of the right knee 
joint under general anaesthesia. On examining the knee joint it appeared that 
there existed a pronounced hypertrophy of the synovial tissue. The synovial tis­
sue had overgrown the entire cartilage surface. After examining the knee joint, 5 
millicurie of radio-active gold dissolved in 20 ml.  of physiological saline, was left 
in the knee joint. On examination on the day after the operation the radio-active 
gold proved to have divided about the entire joint-cavity. 
On microscopical examination of the synovial biopsy, obtained in the arthroscopy, 
a marked hypertrophy was seen with an increase of widened bloodvessels. 
Till four weeks after the treatment the patient was nursed in a balanced suspension 
traction. After that he was mobilized with the aid of elbow-crutches. On ex­
amination in August 1973 the function of the knee joint appeared to have im­
proved, the flection-contracture had disappeared. The flection had improved with 
10°. The knee joint was l ess swollen and the patient had not had haemorrhages 
in the right knee joint since the treatment any longer. On scanning the joint with 
radio-active technetium, however, no pronounced improvement could be stated. 
Patient 4, born 08-12-56, haemophilia A factor VIII <10/o. 
In the past the patient had numerous haemorrhages in all  major joints. Especial-
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ly the left knee joint had been involved. The left knee joint showed a rather 
severe destruction, grade Ill. The left knee joint had continuously swollen since 
March 1969 and in spite of treatment with bedrest, traction and substitution of 
the lacking factor no change had taken place. On examining the left knee joint a 
flection-limitation of 45° was found. The extension of the left knee joint was not 
l imited. On scanning the left knee joint with radio-active technetium a markedly 
increased activity above the left knee joint was observed. On 28-02-73 the patient 
underwent an arthroscopy of the left knee joint under general anaesthesia. On 
examining the knee joint a clearly hypertrophied synovial membrane was found, 
which was dark brown discoloured and rich in small bloodvessels (photo 28). 
The cartilage of the femoral condyles and the tibia showed an eroded aspect. It 
was not covered with synovial tissue. 
After having taken a biopsy from the synovial tissue of the recessus supra-patel­
laris 5 mill icurie of radio-active gold, dissolved in 20 ml .  of physiological saline, 
was left in the knee joint. On examination on the day after the operation the ra­
dio-active gold proved to have divided about the entire joint-cavity. After the treat­
ment the patient was nursed in a balanced suspension traction during twelve 
weeks, because the patient showed the symptoms of a hepatitis two weeks after 
the operation without us being able to prove Australian antigen. 
On examining the synovial tissue microscopically a hypertrophic reaction was 
seen. On examination in August 1973 it  appeared that the patient had had an­
other 6 haemorrhages in the left knee joint in spite of the treatment, but that the 
size of the knee joint had markedly diminished since the treatment. The mobility 
of the knee joint had not improved. On scanning the joint with radio-active tech­
ne!ium no improvement could be proved either as compared with the same ex­
amination before treatment. 
Complications. 
We did not observe complications of the applied therapy in our patients. 
The leakage to the liver and the regional lymph nodes was examined on 
the first day after treatment. The proved amount of radio-activity in the 
liver region was very slight. The radiation of the testes was to be 
neglected. 
Besides a local radio-dermatitis general reactions to this form of therapy 
are also possible. 
Delbarre (1968) stated that among his group of patients reactions occurred 
in 290/o of the cases in the form of fever, headache and nausea. 
At the same time he observed some erythematous reactions and twice he 
saw a radio-dermatitis occur in a patient to whom this therapy had been 
applied for the treatment of synovitis of the interphalangeal joints. We 
did not dare to apply the synovia-radiation to patients with a not fully 
grown skeleton. 
In view of the anatomy of the knee joint it is to be expected that the distal 
femoral epiphysis will especially be damaged on the frontal side. It is 
not impossible that this asymmetric damage of the epiphysis will not only 
be the cause of a shortening, but also of an axial deviation. 
The experience gained with the above-mentioned patients made us decide 
to go on with this form of therapy. Of the four patients treated with this 
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Photo 28. An arthroscopic view of the knee joint of patient 4. 
Brown discoloured hypertrophic synovial tissue in the recessus suprapatellatis (15 x). 
Summary 
In chapter I the historical development of the knowledge of haemophi­
lia is outlined as a disturbance in the clotting mechanism. By the in­
creased knowledge of the clotting mechanism haemophilia could be iden­
tified as a disturbance in the clotting of the blood owing to the lack of 
factor VIII or IX. Tocantins c.s. (1951) �hought that the lack of the 
mentioned clotting factors were not the cause of the disease, but that 
the function of factor VIII or IX was blocked. 
Recent examination (Stites c.s. 1971) has shown that factor VIII was 
indeed ·immunologically demonstrable in haemophilia A, whereas it 
was apparently lacking in functional respect. 
Chapter II deals with haemarthroses in haemophilia. 
In this chapter a survey of literature is given about the knowledge of 
the pathogenesis of joint haemorrhages in haemophilia. From this stu­
dy of l iterature we must conclude that an explanation has not yet been 
found for the fact that severe haemophiliacs especially bleed in their 
joints. With the heterologous antibodies against factor VIII, made 
available by Bouma and van Mourik c.s. (1972) immunofluorescence 
examination could be done. On this examination factor VIII appeared 
to be normally demonstrable in the bloodvessel-walls of the synovial 
membrane of patients suffering from haemophilia A. In the occurrence 
of haemarthroses the local lack of a functionally normal factor VIII 
might play a part. The study of l iterature about the clinical picture of 
haemarthroses reveals that this clinical picture can easily be recognized, 
if one knows that the patient suffers from haemophilia. An acute painful 
swelling of one of the joints without further general symptoms of an 
inflammation-process is the most pronounced symptom. 
In the treatment of haemarthroses the correction of the clotting defect 
has first to be mentioned. In the acute stage the patient is treated with 
rest. When the symptoms of the bleeding have disappeared the patient 
is then treated with exercises. The prevention of haemarthroses is an 
important aspect in the treatment of haemophiliacs. The most ideal si-
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tuation would be reached, if all haemophiliacs would be able to get the 
lacking factor administered daily. 
However, there are medical and economic objections to this. Inciden­
tally haemophiliacs are treated with substitution of the lacking factor, 
which is administered two or three times a week. In this chapter other 
preventive measures are also discussed, such as protecting braces and 
other more general preventive measures. 
Chapter III begins with a concise anatomic description of the knee 
joint as an example of a synovial joint. 
In the second part of chapter III a clinical and rontgenological classifi­
cation of joint deformities in haemophilia is given. The classification of 
DePalma and Cotler (1956) is mentioned in detail, because this classi­
fication is used further on in the thesis. 
The pathological-anatomical picture of joint defects in haemophilia is 
described in part 3 of chapter Ill. On macroscopical examination 
map-shaped deformities are seen in the cartilage. The changes of the 
synovial tissue are dependent on the stage in which the degenerative 
process 1s. On miscroscopical examination of the synovial membrane 
the richness in bloodvessels of the synovial tissue is conspicuous. In 
joints in which many haemorrhages occur the synovia tissue contains 
iron pigment and inflammation-cells. The cartilage is locally absent or 
fibrously degenerated. Here and there clefts are visible in the cartilage 
with groups of swollen chondrocytes. 
The pathogenesis of these degenerative changes has been the star­
ting-point of research times without number. The efforts to create syno­
via deformities, such as in haemophilia, in experimental animals by in­
jecting blood into tiheir joints have been successful hitherto. Deformi­
ties in the catilage as a result of this procedure are only mentioned by 
one author. In the above-ment·ioned research one tried to create defor­
mities in knee joints of rabbits and dogs. 
We think that a continuous intra-articular rise of pressure plays an im­
portant part in the occurrence of joint deformities iin haemophilia. This 
rise of pressure cannot be imitated in the knee joint of dogs and rab­
bits, because the joint-cavity of these experimental animals is not a 
closed space. 
The 4th part of chapter III is a study of literature about the methods of 
treatment of joint deformities in haemophilia. In the non-operative me­
thods the balanced suspension traction, the wedging plaster, the Quen­
gel cast and the passive redression are mentioned. Correcting osteoto­
mies, arthrodeses and synovectomies belong to the operative methods. 
"Chemical synovectomies" with osmic acid and treatment with radio­
active gold are also mentioned. 
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In chapter IV the results of the orthopaedic examination of 194 hae­
mophiliacs are stated. With the aid of a computer the data could be 
dealt with. Besides typically orthopaedic data a number of general data 
such as family-anamneses and social backgrounds were dealt with. De­
formities in knee, ankle, elbow, hip and shoulder joints are separately 
discussed. The deformities in the knee joint occur most frequently. In 
table 8 the data of this joint are mentioned. The deformities of the 
other joints are discussed in the same way, the data of these are given 
in table 9, 1 1 ,  12 and table 14. 
Moreover, in the description of deformities in the hip joint some spe­
cial forms of joint deformities in haemophilia are stated. In a number of 
patients pictures are found which make us think of an endured femoral, 
head necrosis. In three patients it appeared that, besides a femoral 
head necrosis, there also existed a luxation of the hip joint. These pa­
tients are discussed in detail. 
In this chapter some relations between clinical, rontgenological and la­
boratory data are also mentioned. 
Chapter V gives a survey of the results of the treatment of the describ­
ed group of haemophiliacs. Most patient were conservatively treated 
with balanced suspension tractions, wedging plasters and Quengel 
casts. A small number of patients (34) got prophylactic substitution of 
the lacking factor two or three times a week. The result of the therapy 
is discussed. 
In the University Hospital at Groningen 4 patients were treated with 
radio-active gold for deformities in the knee joint. The indications of 




1 From the study of literature of the development of the knowledge of 
haemophilia this clinical picture appears not to be caused by the lack 
of factor VIII or IX, but by the fact, that factor VIII or IX of hae­
mophiliacs behaves insufficiently in clotting in functional respect. 
2 The places where factor VIII is made in the body are still unknown. 
Chapter II. 
1 Although the pathogenesis of haemarthroses in haemophilia is not 
yet to be explained, it is obvious, that traumata play an important 
part. 
2 Immunofluorescence-tests with heterologous antibodies against fac­
tor VIII raises the presumption, that factor VIII is present in the 
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bloodvessel-walls of the synovia tissue of normal persons and hae­
mophiliacs. The local presence of the functionally insufficient factor 
VIII might play a part in the occurrence of haemarthroses. Further 
research into t'his problem is desired. 
3 In the treatment of acute haemarthroses we should aim at the admin­
istration of the lacking factor as quickly as possible. The aspiration 
of joints is less desired. 
Chapter Ill. 
1 By injecting blood into the joints of non-haemophiliac dogs and rab­
bits deformities can be created in tihe synovial membrane resembling 
the deformities in haemophilia. 
2 Deformities in the cartilage cannot be created by injecting blood into 
the knee joints of dogs and rabbits. 
3 The continuously increased pressure on the cartilage-surface which 
occurs in the joints of haemophiliacs during a haemarthrosis, proba­
bly plays a great part in the occurrence of joint deformities. 
Chapter IV. 
1 There exists a significant relation between the severity of the ri:intgen­
ological picture of joint-deformities in haemophilia and the limita­
tions of function which are the results of this. 
2 There exists a significant relation between the severity of the joint­
deformities and the severity of the clotting disturbance in haemo­
philia. 
J The joint-deformities are more severe as the patient is older. 
� Most grown-up haemophiliacs are normally employed in the labour 
process. 
5 The study of defonnities of the hip joint revealed some severe defor­
/mities. In 14 patients a necrosis of the femoral head was found. 
3 Patients suffered from a luxation of the hip at the same time. 
Chapter V. 
1 In the treatment of joint defonnities in haemophilia we should aim 
at reaching results with non-operative methods as much as possible. 
2 As long as it is not proved that an operative synovectomy gives bet­
ter results than an intra-articular radiation with radio-active gold, 
this last method is preferred in adults. 
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Samenvatting 
In hoofdstuk I wordt de historische ontwikkeling van de kennis van de 
hemofilie als stoomis in het bloedstollingsmechanisme geschetst. 
Door toegenomen kennis van het bloedstollingsmechanisme kon de he­
mofilie worden geldentificeerd als stoomis in de stolling door het ont­
breken van factor VIII of IX. Tocantins c.s. (1951) meenden dat aan 
de ziekten niet het ontbreken van de genoemde stollingsfactoren ten 
grondslag lag, maar dat de functie van factor VIII of IX bij de bloed­
stolling geblokkeerd werd. 
Recent onderzoek (Stites c.s., 1971) heeft aangetoond dat factor VIII 
bij hemofilie A we! immunologisch aantoonbaar was, terwijl het in 
functioneel opzicht kennelijk ontbrak. 
Hoofdstuk II behandelt gewrichtsbloedingen bij hemofilie. 
In dit hoofdstuk wordt een literatuuroverzicht gegeven over de kennis 
van de pathogenese van gewrichtsbloedingen bij hemofilie. Uit deze li­
teratuurstudie moet worden geconcludeerd dat nog geen verklaring is 
gevonden voor het feit, dat emstige hemofiliepatienten bij voorkeur in 
hun gewrichten bloeden. 
Met de door Bouma en Van Mourik (1972) ter beschikking gestelde 
heterologe antilichamen tegen factor VIII kon immuunfluorescentie­
onderzoek worden verricht. Bij dit onderzoek bleek dat factor VIII 
antigeen normaal aantoonbaar was in de bloedvaatwanden van de sy­
noviale membraan van patienten, lijdende aan hemofilie A. Bij het ont­
staan van gewrichtsbloedingen zou het ter plaatse ontbreken van een in 
functioneel opzicht volwaardige factor VIII een rol kunnen spelen. 
De bestudering van de literatuur over het klinisch beeld van gewrichts­
bloedingen bracht aan het licht dat dit klinisch beeld gemakkelijk her­
kenbaar is, indien men weet dat de patient aan hemofilie lijdt. Een acu­
te pijnlijke zwelling van een der gewrichten zonder verder algemene 
verschijnselen van een ontstekingsproces zijn de meest in het oog 
springende diagnostica. 
Bij de behandeling van de gewrichtsbloedingen moet de correctie van 
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het stollingsdefect als eerste maatregel warden genoemd. In de acute 
fase wordt de patient behandeld met rust. Zijn de verschijnselen van de 
bloeding verdwenen, dan wordt patient verder behandeld met oefenthe­
rapie. Ontlastende gewrichtspuncties warden ontraden. 
De preventie van gewrichtsbloedingen is een belangrijk aspect bij de 
behandeling van hemofiliepatienten. De meest ideale toestand zou zijn 
bereikt, indien alle hemofiliepatienten de ontbrekende stollingsfactoren 
dagelijks toegediend zouden kunnen krijgen. Hiertegen bestaan medi­
sche en economische bezwaren. Incidenteel warden de hemofiliepatien­
ten behandeld met substitutie van de ontbrekende stollingsfactor, die 2 
of 3 maal per week wordt toegediend. In dit hoofdstuk warden ook an­
dere preventieve maatregelen besproken, zoals een beschermende beu­
gelapparatuur en andere, meer algemene preventieve maatregelen. 
Hoofdstuk III begint met een beknopte anatomische beschrijving van 
het kniegewricht als voorbeeld van een synoviaal gewricht. 
In het tweede dee! van hoofdstuk III wordt een klinische en rontgeno­
logische indeling van gewrichtsafwijkingen bij hemofilie gegeven. De 
indeling van DePalma en Cotler (1956) staat uitvoerig vermeld, omdat 
deze indeling ook verder in bet proefschrift wordt gebruikt. 
Het pathologisch-anatomisch beeld van gewrichtsafwijkingen bij hemo­
filie wordt beschreven in dee! 3 van hoofdstuk III. Bij bet macrosco­
pisch onderzoek warden aan bet kraakbeen landkaartvormige defecten 
gezien. De veranderingen van het synoviale weefsel zijn afhankelijk van 
het stadium, waarin het degeneratieve proces zich bevindt. Bij micro­
scopisch onderzoek van de synoviale membraan valt de rijkdom aan 
bloedvaten van bet synoviale weefsel op. In gewrichten, waarin veel 
bloedingen hebben plaatsgevonden, bevat het synoviaweefsel ijzerpig­
ment en ontstekingscellen. Het kraakbeen is plaatselijk afwezig of fi­
breus gedegenereerd. Hier en daar warden spleten in het kraakbeen ge­
zien met groepjes opgeblazen chondrocyten. 
De pathogenese van deze degeneratieve veranderingen is talloze malen 
bet uitgangspunt geweest van onderzoekingen. Het gelukte tot nu toe 
we! synovia-afwijkingen, zoals bij hemofHie, op te wekken bij proefdie­
ren door hen bloed in bun gewrichten te spuiten. Afwijkingen aan bet 
kraakbeen ten gevolge van deze procedure warden slechts door 1 au­
teur vermeld. Bij de genoemde onderzoekingen werd getracht de afwij­
kingen op te wekken in kniegewrichten van honden en konijnen. 
Wij menen dat een langdurige intra-articulaire drukverhoging een be­
langrijke rol speelt bij bet ontstaan van gewrichtsafwijkingen bij hemo­
filie. Deze drukverhoging is in bet kniegewricht van honden en konij­
nen niet na te bootsen, omdat de gewrichtsholte van deze proefdieren 
geen afgesloten ruimte is. (Smillie, 1970). 
Het 4e dee! van hoofdstuk III bestaat uit een literatuurstudie over de 
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behandelingsmethode van gewrichtsafwijkingen bij hemofilie. Bij de 
niet-operatieve methoden worden het zweefrekverband, het wiggips, 
het twijnverband en de passieve redressie vermeld. Tot de operatieve 
behandelingsmethoden behoren corrigerende osteotomieen, arthrode­
sen en synovectomieen. Chemische synovectomieen met osmiumzuur 
en behandeling van synoviale afwijkingen met radio-actief goud wor­
den eveneens genoemd. 
In hoofdstuk IV worden de resultaten vermeld van het orthopaedisch 
onderzoek bij 194 hemofiliepatienten. Met behulp van een computer 
konden de gegevens worden bewerkt. Naast typisch orthopaedische ge­
gevens werden een aantal algemene gegevens, zoals familie-anamnese 
en sociale achtergronden, verwerkt. Afwijkingen aan knie-, enkel-, elle­
boog-, heup- en sohoudergewricht worden afzonderlijk besproken. De 
afwijkingen aan het kniegewricht komen het meest frequent voor. In ta­
bel 8 staan de gegevens over de afwijkingen aan dit gewricht vermeld. 
De afwijkingen aan de andere gewrichten worden op dezelfde manier 
besproken, de gegevens hierover staan in tabel 9, 1 1 , 12 en 14. 
Bij de beschrijving van afwijkingen aan het heupgewricht worden bo­
vendien enkeile bijzondere vormen van gewrichtsafwijkingen bij hemo­
filie genoemd. Bij een aantal patienten werden beelden gevonden sus­
pect voor een doorgemaakte femurkopnecrose. Bij 3 patienten bleek er, 
behalve een femurkopnecrose, ook een luxatie van het heupgewricht te 
bestaan. Deze patienten worden uitvoerig besproken. 
In dit hoofdstuk staan bovendien enkele relaties vermeld tussen klini­
sche, rontgenologische en laboratoriumgegevens. 
Hoofdstuk V geeft een overzicht van de behandelingsresultaten van de 
beschreven groep hemofiliepatienten. De meeste patienten werden con­
servatief behandeld met zweefrekverbanden, wiggipsen en twijnver­
banden. Een klein aantal patienten (34) kreeg 2 a 3 x per week profy­
lactisch substitutietherapie. Het resultaat van deze therapie wordt be­
sproken. 
In het Academisch Ziekenhuis te Groningen werd 4 patienten behan­
deld met radio-actief goud voor afwijkingen aan het kniegewricht. De 
indicaties voor deze nieuwe vorm van therapie worden vermeld, even­
als de resultaten van deze behandeling. 
CONCLUSrES: 
Hoofdstuk I: 
1 Uit de literatuurstudie over de ontwikkeling van de kennis van he­
mofiliie blijkt dat dit ziektebeeld niet wordt veroorzaakt door het 
ontbreken van factor VIII of IX, maar doordat factor VIII of IX 
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van hemofiliepatienten zich bij de bloedstolling m functioneel op­
zicht onvolwaardig gedraagt. 
2 De plaats(en) waar factor VIII in het lichaam wordt gemaakt, is 
(zijn) nog steeds onbekend. 
Hoofdstuk II: 
1 Alhoewel de pathogenese van gewrichtsbloedingen bij hemofilie nag 
steeds niet geheel te verklaren is, is het duidelijk dat traumata een 
rol spelen. 
2 Immuunfluorescentieproeven met heterologe antilichamen tegen fac­
tor VIII doen vermoeden dat factor VIII o.a. aanwezig is in de 
bloedvaatwanden van het synoviaweefsel van normale personen en 
patienten, lijdend aan hemofilie. Het ter plaatse aanwezig zijn van 
een functioneel onvolwaardige factor VIII zou een rol kunnen spelen 
bij het ontstaan van gewrichtsbloedingen. Verder onderzoek over dit 
probleem is gewenst. 
3 Bij de behandeling van acute gewrichtsbloedingen moet er naar war­
den gestreefd de ontbrekende stollingsfactor zo snel mogelijk toe te 
dienen. Ontlastende puncties van gewrichten zijn minder gewenst. 
Hoofdstuk Ill: 
1 Door bloed in gewrichten van niet-hemofiele honden en konijnen te 
spui·ten kunnen afwijkingen warden opgewerkt in de synoviale mem­
braan, gelijkend op de afwijkingen bij hemofilie. 
2 Afwijkingen aan het kraakbeen kunnen niet warden opgewekt door 
bloed in het kniegewricht van honden en konijnen te spuiten. 
3 De Iangdurig verboogde druk op het kraakbeenoppervlak, die ont­
staat in gewricbten van lijders aan bemofilie gedurende een ge­
wrichtsbloeding, speelt waarscbijnlijk een grate rol bij het ontstaan 
van gewrichtsafwijkingen. 
Hoofdstuk IV: 
1 Er bestaat een significante relatie tussen de emst van bet rontgenolo­
giscb beeld van gewrichrtsafwijkingen bij hemofilie en de functiebe­
perkingen die daarvan het gevolg zijn. 
2 Er bestaat een significante relatie tussen de emst van de gewrichtsaf­
wijkingen en de emst van de sto!Hngsstoomis bij bemofilie. 
3 De gewrichtsafwijkingen zijn emstiger, naarmate de patient ouder is. 
4 De meeste volwassen hemofiliepatienten zijn normaal ingescbakeld 
in het arbeidsproces. 
5 De bestudering van de afwijkingen van bet beupgewricbt bracbt 
enkele emstige afwijkingen aan het licht. Bij 14 patienten werd een 




1 Bij de behandeling van gewrichtsafwijkingen bij hemofilie moet er 
naar worden gestreefd met niet-operatieve methoden zoveel mogelijk 
effect te bereiken. 
2 Zolang niet is bewezen dat een operatieve synovectomie betere resul­
taten geeft dan een intra-articulaire bestraling met radio-actief goud, 
verdient deze laatste methode bij volwassenen de voorkeur. 
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